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APPENDIX  G 
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Prepared  for 
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Delivery  Order  0001 
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BUILDING  3 
POST  CHAPEL 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT,  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0003 


BUILDING  NAME:  POST  CHAPEL 


System  Type:  15 _ 

System  Name:lSmall  Single  Zone  air  handling  unit 


System  Number:  AHU-1 


Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

9 

SANDSTONE  BLOCK 

CHURCH 

C700-1800 

!M-F;  SAT-SUN 

Weeks  of  Winter: j 

32 

Weeks  of  Summer:! 

I _ _ _ _ _ _ _ _ _  ..j _ _ _ 

20 

SUN:  MON:  tUE:"  WED: 

THUR: 

FRI: 

SAT:'”''" 

-  ; 

PRES  START: 

0.  L 

o;  ; 

0  1  0 

0 

0 

0 

PRES  STOP: 

24;  ^ 

24 

24  :  24 

24 

_ 24^ 

24 

REQ  START: 

8!  : 

9^ 

9  I  9 

9 

9 

9 

REQSTOP: 

22i 

16 

16  22 

16 

16 

12 

-  >;•  ^ - ' . ;  ^ 

Motor  HP: 

0^ 

HOAUHC: 

16.4 

i  HP  Effic:; 

0.66 

HOAUH: 

26.4 

Load  Factor: 

0.80 

COAUHC:! 

0.000295 

CFM-HTG: 

0 

COAUC: 

0.000779 

CFM-CLG: 

4,800 

HOAOHC: 

44.1 

i  %QA: 

15% 

HOAOH: 

70.9 

%Area: 

0% 

COAOHC: 

0.00145 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00384 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.000312 

ECHC: 

0.000118 

NSUCHC: 

0.000139 

PoUR^CM^CUOfif 

ioNs 

NSUCC: 

0.000369 

: 

REQUIRED  PRESENT 

DDCCHC: 

0.000229 

HRTTR 

iHRTfR 

DDCCC: 

0.000607 

CLG  HRS  ON: 

1.160; 

3,360: 

NSC:; 

53200 

HTG  HRS  ON: 

1,856 

5,376; 

DDCH: 

46300 

H/C  HRS  ON: 

3,024 

8,760 

OPT:; 

305 

CHWR:; 

17.5 

CLG  HRS  SAVED: 

2,200 

' 

CNWR: 

0 

HTG  HRS  SAVED: 

3,520; 

OAR: 

5.67 

C/H  HRS  SAVED: 

5,736 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  0003 


BUILDING  NAME:  POST  CHAPEL 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1 

y-.s.>  1' 

\  ,5; 

Schedule  ST/SP 

0.00 

2,725.94 

0.00 

Opt  ST/SP 

0.00 

206.85 

0.00 

1 

Duty  Cycle 

0.00 

0.00 

0.00 

1 

Demand  Limitj 

0.52 

0.00 

0.00 

Night  Setback! 

0.00 

3,896.64 

0.00 

Sub  Total 

0.52 

6,829.42 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00; 

DDC  Control 

0.00 

3,379.78 

0.00; 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

O.oo: 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

............. 

27 

33 

36 


Scheduled  start/stop  control  -AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback- AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


0 

0 


0 

0 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 


1V' 


G-2 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0003 


BUILDING  NAME:  POST  CHAPEL 


Building  UA:| 


2,020i 


CONDITIONED  SOFT: 


4,340: 


System  Type: 


System  Name: 


System  Number:lAHU-2 


16 


Heating  and  Ventilating  Unit 


Catagory  Number: 

Construction: 

jUse: 

Occupancy  HRS: 

Occupancy  Days: 

9 

SANDSTONE  BLOCK 

[CHURCH 

i0700-1800 

iM>F;  SAT-SUN 

Weeks  of  Winter:; 

32 

Weeks  of  Summer:' 

20 

1?^  v:-,- 

wii): 

SAT: 

SUN: 

MON: 

TUE: 

THUR: 

FRI: 

PRES  START: 

0 

0 

O' 

0 

0  ' 

_ g 

_ _ 0 

PRES  STOP: 

24  ; 

24 

24 

24 

24  ^ 

24 

24 

REQ  START: 

8 

9' 

9 

9 

9 

9 

9 

REQ  STOP: 

22 

16 

16 

22 

16 

_ 16 

{2 

Motor  HP:;  3.00 


HP  Effic: 

0.79 

Load  Factor: 

0.80 

CFM-HTG: 

5,000 

CFM-CLG: 

0 

%OA: 

.  15% 

%Area: 

100% 

CHILLER  CAP  (TONS):; 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

.r  •' 

[REQUIRED  PRESENT 

LHFWR 

IHRrrR 

I 

CLG  HRS  ON: 

1,160; 

3,360 

HTG  HRS  ON:; 

1,856! 

5,376 

H/C  HRS  ON:i 

3,024' 

8,760 

CLG  HRS  SAVED: 

2,200 

HTG  HRS  SAVED: 

3,520 

C/H  HRS  SAVED: 

5,736 

HOAUHC: 

16.4 

HOAUH: 

26.4 

COAUHC: 

0.000295 

COAUC: 

0.000779 

HOAOHC: 

44.1 

HOAOH: 

70.9 

COAOHC: 

0.00145 

COAOC: 

0.00384 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000312 

ECHC:; 

0.000118 

NSUCHC: 

0.000139 

NSUCC: 

0.000369 

DDCCHC: 

0.000229 

DDCCC:| 

0.000607 

NSC: 

53200 

DDCH: 

46300 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-3 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  0003 


BUILDING  NAME:  POST  CHAPEL 


ImlEE 


System  Type: 

16 

! 

j 

System  Name: 

Heating  and  Ventilating  Unit 

j 

System  Number: 

AHU-2 

Schedule  ST/SP 

0.00 

7,977.48' 

69.70; 

Opt  ST/SP 

"0.00 

691.23: 

0.00 

i 

Duty  Cycle 

oo? 

oobi 

0.00 

' 

Demand  Limit 

0.00 

0.00 

0.00' 

Night  Setback 

0.00 

0.00 

107.46: 

Sub  Total 

0.00 

8,668.71 

177.16 

Economizer 

0.00 

0.00 

0.00 

Ventiiation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

93.53 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0-00 

0.00 

j _  ..  J - 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00: 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms. 

^v:;i-TOTAiil»# 


?;27<J.69ii 


lUNCTPf}:' 

f'NO.  'v 


PgMiKTrrtCia^^TEM  POINT  AND  C^^ 

--=»*>■  -  >•  s  ii__  I,  ii  u-  i.uj.j-i  -UHU ->-u ■■■■■■  TJ»1J.J  M__r.Tifi. rilin' 


roiNfs  poiifTS  poiivts;  points 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


r''c6sT- 


$348.00 


$813.00 

$272.00 


$1,433.00 


G-4 


EMC  ENGINEERS,  INC. 


PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  09-Dec-95 
PREPARED  BY:  AJN/CVWV 


ENERGY  CALCULATION  PARAMETERS 


^^torHP:| 

j 

^  Q  QQ 

ccWimNS  Ip  "f'  V 

HOAUHC: 

16.4 

HP  Effic: 

0.00 

HOAUH: 

26.4 

Load  Factor: 

0.80 

COAUHC: 

0.000295 

CFM-HTG: 

0 

COAUC: 

0.000779 

CFM-CLG: 

0 

HOAOHC: 

44.1 

%OA: 

0% 

HOAOH: 

70.9 

%Area: 

0% 

COAOHC: 

0.00145 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00384 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

750,000 

DC  DEMAND: 

0.17 

1  BLR  CAP  OUTPUT  (BTUH): 

600,000 

ECC: 

0.000312 

ECHC: 

0.000118 

NSUCHC: 

0.000139 

NSUCC: 

0.000369 

ri  nnn99Q 

^  REQUlf 

9PD  PRES 

iENT  ! 

uuuunu. 

HR/YR 

iHRTiTR 

DDCCC: 

0.000607 

CLG  HRS  ON: 

1,160 

3,360 

NSC: 

53200 

'  HTG  HRS  ON: 

1,856 

5,376| 

DDCH: 

46300 

H/C  HRS  ON: 

3,024; 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED:; 

2,200; 

i  CNWR:' 

0 

HTG  HRS  SAVED: 

3,520; 

OAR:l 

5.67 

1  C/H  HRS  SAVED:; 

5,736j 

G-5 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

09-Dec-95 

AJN/CWW 


G-6 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY : 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


HOAUHC: 

16.4 

HOAUH: 

26.4 

COAUHC: 

0.000295 

COAUC: 

0.000779 

HOAOHC: 

44.1 

HOAOH: 

70.9 

COAOHC: 

0.00145 

COAOC: 

0.00384 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000312 

ECHO: 

0.000118 

j  NSUCHC: 

0.000139 

NSUCC: 

0.000369 

DDCCHC: 

I _ _ _ _ 

0.000229 

DDCCC: 

0.000607 

NSC: 

53200 

DDCH: 

46300 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

6 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  0003 


BUILDING  NAME:  POST  CHAPEL 


System  Type: 

!26 

i 

System  Name: 

jPump 

System  Number: 

iCT-1 

I 

Schedule  ST/SP! 

o.ooj 

2,661.41 

O.OOi 

I  OptSTASPj 

0.00; 

668.97! 

0.00; 

j 

Duty  Cycle 

0.00: 

0.00' 

0.00; 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback; 

0.00 

0.00 

o.oo: 

Sub  Total 

o.ool 

3,030.37 

o.oo; 

Economizer 

0.00' 

0.00 

0.00 

Ventilation/Recirculation 

0.00^ 

0.00 

0.00 

DDC  Control 

0.00: 

0.00 

0.00 

HW  OA  N«set 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL: 


I.OMCS  ^  .  . 

pUN.<3Ti  ;;j“:  0MCSA#PLlCApO%!.'if*|^ 

24  Scheduled  start/stop  control  - 

Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


r3POIN.TS.' '  P0INWi»fJM)lNTS,--i.P01NlS:- 


TOTALr 


0  f' 


$386.00 


G-8 


BUILDING  6 
POST  CHAPEL 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  ^l:DACA  01*94*0*0033  DATE* 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY- 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0006 


BUILDING  NAME:  POST  CHAPEL 


1406-001 

16-Sep-95 

AJN/DEJ/AMS 


jCatagory  Number: 

Construction: 

lUse: 

Occupancy  HRS: 

1:-  BP 

Occupancy  Days: 

1  9 

SANDSTONE  BLOCK 

ICHURCH 

10700*1800 

iM-F;  SAT-SUN 

Weeks  of  Winter: 


32. 


Weeks  of  Summer:* 


20' 


SUN:  MON:  TUE: 


PRES  START:  Oi  ^ 

0 

0  : 

0 

PRES  STOP:  i  24  ^ 

24 

24 

24 

REQ  START:  8 

9 

9 

9 

REQ  STOP:  22  i 

16 

16 

22 

as 

^ . "^“'2"oo 

1  HPEffic: 

0.78 

Load  Factor: 

0.80 

CFM*HTG; 

4,000 

:  CFM-CLG: 

4,000 

%OA: 

30% 

j  %Area: 

35% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

~0 

^Ms  cMiiiLATiiONs' 

aar  :a.. ' 

' 

IREOUIRED  1 

i  Ihra^r  i 

PRESENT 

HRA^R 

CLG  HRS  ON:; 

1,160 

3,360 

HTG  HRS  ON: 

- -  1 

1,856: 

5,376' 

H/C  HRS  ON: 

3,024' 

8,760 

THURr 


SAT: 


24: 


24! 


24 


16 


16 


12 


CLG  HRS  SAVED: 

2,200 

HTG  HRS  SAVED: 

3,520' 

C/H  HRS  SAVED: 

5.736, 

HOAUHC: 

16.4 

HOAUH: 

26.4 

COAUHC: 

0.000295 

COAUC: 

0.000779 

HOAOHC: 

44.1 

HOAOH: 

70.9 

COAOHC: 

0.00145 

COAOC: 

0.00384 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC; 

0.000312 

ECHC: 

0.000118 

NSUCHC: 

0.000139 

NSUCC: 

0.000369 

DDCCHC: 

0.000229 

DDCCC: 

0.000607 

NSC: 

53200 

DDCH: 

46300 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-9 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/DEJ/AMS 


BLDG:  0006 


System  Type: 
System  Name: 
System  Number: 


Small  Single  Zone  air  handling  unit 
~AHU-1 


.<?;r  'T' 


Schedule  ST/SPj 
OptST/SP^ 
Duty  Cycle! 
Demand  LimitI 
Night  Setback 

Sub  Total _ _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HWOAF^eF 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


O.OOl 

10,807.56 

112.88' 

o.ooi 

- Ij _ 

466.73 

O.OOj 

0.00! 

0.00 

0.00! 

3.12j 

aoo 

o.ooi 

0.00, 

3,189.06! 

26.55! 

3.12 

14,463.34 

139.43 

o.oo: 

1,427.46 

0.00 

0.00; 

107.97 

6.00; 

0.00 

2,770.25 

23.11' 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00, 

0.00 

0.00 

0.00 

0.00 

i6,76$;02j 


.il; '  1'*' 

ICS:hv  ^  ■ 

omUWi^ 


WICAL  SYfTCM  TOINJ  ANP  CgST^UMR^ 


'31:50^ 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


icdsT'. 


$348.00 


$1,097.00 

$272.00 

$399.00 

:i2,i|6.6o 
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EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/DEJ/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0006 


BUILDING  NAME:  POST  CHAPEL 


Building  UA; 


1,426: 


CONDITIONED  SOFT: 


6,230 


System  Type: 


15 


System  Name; 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-2 

7’f!f:TrWT:.»Kyf 

Category  Number; 

Construction: 

Use: 

Occupancy  HRS:  Occupancy  Days: 

9|SANDSTONE  BLOCK 

CHURCH 

|0700-1800 

|M-F;  SAT-SUN 

Weeks  of  Winter: 


32: 


Weeks  of  Summer: 

20 

^ItiieiPiRAf 

iNes< 

FRI: 

SAT: 

SUN: 

MON: 

. TUE: 

WED: 

THUR: 

PRES  START: 

0 

0  L 

0 

: _ a 

1 _ g 

0 

0 

PRES  STOP: 

24 

24  ^ 

24 

~24 

L . 24  r 

24 

24 

REQ  START:  ~ 

8 

~9  ■ 

9 

9 

9 

9 

REQSTOP:  ~ 

22 

16 

16 

16 

_ 16 

12 

-Ac '7' 

Motor  HP: 

2.00 

HP  Effic:; 

0.78 

Load  Factor: 

0.80 

CFM-HTG: 

4,000 

CFM-CLG: 

4,000 

%OA: 

30% 

%Area: 

35% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

:  BLR  CAP  OUTPUT  (BTUH): 

0 

|<fuiS  qALcyCAtioll^^ 

REQUIRED 

PRESENT 

IHRA'R 

HFUYR 

CLG  HRS  ON: 

1,160 

3,360 

HTG  HRS  ON: 

1,856 

5,376 

H/C  HRS  ON: 

3,024 

8,760 

i  CLG  HRS  SAVED: 

2.200 

HTG  HRS  SAVED: 

3.520 

C/H  HRS  SAVED: 

5,736 

HOAUHC: 

16.4 

HOAUH: 

26.4 

COAUHC: 

0.000295 

COAUC: 

0.000779 

HOAOHC: 

44.1 

HOAOH: 

70.9 

COAOHC: 

0.00145 

COAOC: 

0.00384 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000312 

ECHC: 

0.000118 

NSUCHC:; 

0.000139 

NSUCC: 

0.000369 

DDCCHC: 

0.000229 

DDCCC: 

0.000607 

NSC: 

53200 

DDCH: 

46300 

OPT:; 

305 

CHW'R:^ 

. 17^5 

CNWR: 

o’ 

OAR: 

5.67 
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EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/DEJ/AMS 


BUILDING  NAME:  POST  CHAPEL 


System  Type: 

15  ! 

iSystem  Name: 

Small  Single  Zone  air  handling  unit 

jsystem  Number: 

AHU-2 

Schedule  SVSP 

0.00 

10,807.56| 

112.88 

_ _ _ 

— 

Opt  ST/^ 

o.oo! 

466.73 

0.00 

_ 

- ; 

Duty  Cycle 

o.ool 

o.oo: 

0.00 

Demand  Limit 

3.12i 

0.00; 

0.00 

Night  Setback 

0.00 

3,189.06 

26.55 

Sub  Total 

3.12 

14,463.34 

139.43 

Economizer 

0.00 

1,427.46 

0.00 

Ventilation/Recirculation 

0.00 

107.97 

6.00 

DDC  Control 

0.00 

2,770.25 

23.11 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

?-  ■  .  TOTAl-.e:''  ^-1 

3.00 

- 

;:UMcs,« 

EnUfNCTN 

NO. 


TWICAL  SYSTEM  POINT  AND  COS^UMMARY;  i 


UMCS  APPtiCATiqN  "f 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00; 


G-12 
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EMC  ENGINEERS,  INC. 


PROJECT  NAMEiEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


1406-001 
1 6-Sep-95 
AJN/DEJ/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0006  BUILDING  NAME:  POST  CHAPEL 


Building  UA:i  1,426i  CONDITIONED  SOFT:!  6,230 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-3 

Catagory  Number: 

Construction: 

iUse: 

Occupancy  HRS: 

lOccupancy  Days: 

9 

SANDSTONE  BLOCK 

iCHURCH 

i0700-1800 

|M-F:  SAT-SUN 

Weeks  of  Winter: 

32' 

Weeks  of  Summer: 

20 

sm7 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

_ 24 

_ 24 

24 

24 

REQ  START: 

8 

9 

9  ' 

_ 9 

9 

9 

REQ  STOP: 

: _ 22 

16 

16 

22 

16 

16 

12 

"  Motor  HP: 

. ^'’b.i2 

HP  Efflc: 

0.64 

i 

i 

Load  Factor: 

0.80 

CFM-HTG: 

900 

CFM-CLG: 


900 


%OA: 


0% 


%Area: 


CHILLER  CAP  (TONS): 


10% 


KW-TON: 


0.00 


BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH)? 


Saiftof.*-  ... 

,a-  .-sf-  ‘  .  v 

REQUIRED 

PRESENT 

HRA^R 

HR/YR 

CLG  HRS  ON: 

i,i6o; 

3,360 

i 

HTG  HRS  ON: 

1,856 

5,376^ 

H/C  HRS  ON: 

3,024 

8,760 

CLG  HRS  SAVED: 

2,200 

HTG  HRS  SAVED: 

3,520; 

C/H  HRS  SAVED: 

5,736 

HOAUHC: 

16.4 

HOAUH: 

26.4 

COAUHC: 

0.000295 

COAUC: 

0.000779 

HOAOHC: 

44.1 

HOAOH: 

70.9 

COAOHC: 

0.00145 

COAOC: 

0.00384 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000312 

ECHC: 

bT6ooTi8 

NSUCHC: 

0.000139 

NSUCC:! 

0.000369 

DDCCHC: 

bTooo^9 

DDCCC: 

0.000607 

NSC: 

53200 

DDCH:| 

46300 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-13 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/DEJ/AMS 


BLDG;  0006 


BUILDING  NAME;  POST  CHAPEL 


System  Type: 

15  .  I 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-3 

Schedule  ST/SP| 

_ Opt  ST/SP| 

Duty  Cycle| 
Demand  Limit 
Night  Setback 

Sub  Total _ I 

Economizer 
Ventilation/Recirculation 
_  DDC  Control 

HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


<  X 


641.831 

34.13^ 

0.00: 

0.00' 

717.54| 

1,393.49 

0.00' 

aoo” 

623.31 

0.00 

o.oo" 

0.00 

~~  0.00' 


...;:r.?aYP|qAk3YSTEMEplNT,ANpjJO^^  . 


;UMGS> 

PIJNCTN'- 

ii;i::NdL'0 


■ !' ''DMCS^ELICATION,.;  Da:  't-m' 


^CS.APPUCATION_ 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control -AHU 


.j.ppiNfs :  '-rPoii^VspaiNm; : '^ij^ 


■COST  4  > 


$348.00 


$1,097.00 

$272.00 

$399.00 
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EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/DEJ/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0006 


BUILDING  NAME:  POST  CHAPEL 


Building  UA:| 


1,426 


CONDITIONED  SOFT: 


6,230 


System  Type:|1 


System  Name:|Small  hot  water  boiler 


System  Number: |BLR-1 

- 1 

Category  Number:  {Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

9{SANDSTONE  BLOCK 

{CHURCH 

10700-1800 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

i  Weeks  of  Summer: 

20 

lYSllWOPiRAfiNCf  SCHEDULE^ 

. . . . 

SUN: 

MON: 

TUE: 

PRES  START: 

0 

0 

0 

PRES  STOP: 

24 

_ 2± 

24 

REQ  START: 

8 

9 

; _ 9 

REQ  STOP: 

22 

_ _16 

16 

WED:  THUR: 


FRI:  SAT: 


.24 

~22 


24 


_9 

"16 


24 

‘^9 


24 


16 


12 


HP:, 

-iMM 

0.24 

HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

25% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

750,000 

BLR  CAP  OUTPUT  (BTUH): 

~600",000 

iOURS  CALCULATIONS 

iREQUIRED  PRESENT 
iHRrrR  HRA^R 

{  CLG  HRS  ON: 

1,160 

3,360 

HTG  HRS  ON:! 

1,856: 

5,376 

H/C  HRS  ON: 

3,024i 

8,760 

CLG  HRS  SAVED: 

2,200 

HTG  HRS  SAVED: 

3,520 

^pNSTANTsrff^t:,'  ■: 

HOAUHC: 

16.4 

HOAUH:; 

26.4 

COAUHC: 

0.000295 

COAUC: 

0.000779 

HOAOHC: 

44.1 

HOAOH: 

70.9 

COAOHC: 

0.00145 

COAOC: 

0.00384 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000312 

ECHC: 

0.000118 

NSUCHC: 

0.000139 

NSUCC: 

0.000369 

DDCCHC: 

0.000229 

DDCCC: 

0.000607 

NSC: 

53200 

DDCH: 

46300 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

C/H  HRS  SAVED: 


5,736 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION :  FT.  RILEY,  KS  PREPARED  BY:  AJN/DEJ/AMS 


BLDG:  0006 


BUILDING  NAME:  POST  ChlAPEL 


System  Type: 

1 

System  Name: 

Small  hot  water  boiler 

_ I 

{System  Number: 

BLR>1 

I 

Schedule  ST/SP| 

0.00 

787.78! 

. .  I _ _ 

o.ool 

Opt  ST/SP| 

o.ool 

68.26 

0.00; 

Duty  Cycle! 

o.ool 

0.00 

0.00' 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

o.oo; 

Sub  Total 

0.00 

856.04 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Reclrculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00! 

4.25 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


f'-UMCS  ■ 

iuNGTN,; 


POINIES  W>INTS  ,  POINTS 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 

-■i',.'.  ' -’f  ■  TOTAL:  ■ 


JCOST’. 


$277.00 


$836.00 

$330.00 

$1,443.00 


G-16 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/DEJ/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0006 


BUILDING  NAME:  POST  CHAPEL 


Building  UA:| 


1,4261 


CONDITIONED  SQFT:i 


6,230: 


System  Type:|26 


System  Name:  Pump 


System  Number:  CT-1 


jCatagory  Number: 

Construcbon: 

Use: 

{Occupancy  HRS: 

Occupancy  Days: 

9 

SANDSTONE  BLOCK 

CHURCH 

[0700-1800 

M-F;  SAT-SUN 

r~ 
[  . 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

?HiPy 

SUN: 

MON: 

TUE: 

PRES  START: 

0 

0 

0 

PRES  STOP: 

24 

24 

24! 

REQ  START: 

8 

9 

i _ _9 

REQ  STOP: 

' _ 22 

16 

16! 

WED:  THUR: 


24 


22 


FRI: 


24 

“9 


16 


24 


16 


SAT: 
^  0 

24 

:  9 

12 


~  ^  .'V  1''." 

SS'; 

feDNsiMw;^  "I.;  v':r 

Motor  HP: 

2.00 

HOAUHC:; 

16.4 

HP  Effic:; 

0.78 

HOAUH: 

26.4 

Load  Factor:! 

0.80 

COAUHC: 

0.000295 

CFM-HTG: 

0 

COAUC: 

0.000779 

CFM-CLG: 

0^ 

HOAOHC: 

44.1 

%OA: 

0% 

HOAOH: 

70.9 

%Area: 

0% 

COAOHC: 

0.00145 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00384 

KW-TON: 

1.10 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH):! 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.000312 

ECHC: 

0.000118 

s  "  V 

NSUCHC: 

0.000139 

NSUCC: 

0.000369 

1 

REQUIRED  iPRESENT 

DDCCHC:, 

0.000229 

HRTTR  HRA^R 

DDCCC: 

0.000607 

CLG  HRS  ON: 

1.160: 

3,360 

i  NSC: 

53200 

HTG  HRS  ON: 

1,856| 

5,376 

1  DDCH:| 

46300 

H/C  HRS  ON: 

3,024' 

;  . L . . 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,200| 

CNWR: 

0 

HTG  HRS  SAVED: 

3,520! 

OAR: 

5.67 

C/H  HRS  SAVED: 

5,736 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO:  1406-001 
DATE:  16-Sef>-95 
PREPARED  BY:  AJN/DEJ/AMS 


BLDG:  0006 


BUILDING  NAME:  POST  CHAPEL 


'System  Type; 
jSystem  Name: 
Isystem  Number: 


wmwmm 


oulicruuis  ^  1  fvrr  I 

OptST/SP| 

0.00 

466.73I 

o.ooi 

Duty  Cycle 

o.oo; 

0.00 

o.oo; 

Demand  Limit 

1.17 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

1.17 

3,833.29 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

o.oo" 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

o.oo: 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

- -  .  3.00 

Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL 


ISUMCS' 

lUNCTN  '  V'  UMCS  APPLICATION'-' i.  -■ 


Scheduled  start/stop  control  - 
Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


1'  ■ 


iCdst:-i 


$386.00 


1^.00 
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BUILDING  27 

OFFICER  QUARTERS  MILIT 


EMC  ENGINEERS,  INC. 


PROJECT  NAMEiEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-0-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0027  BUILDING  NAME:  OFF  QTRS  MILIT 


Building  UA:|  6,395  CONDITIONED  SOFT:  38,146 


I 

ICatagory  Number: 

Construction: 

iUse: 

‘Occupancy  HRS: 

lOccupancy  Days: 

I  6 

SANDSTONE  BLOCK 

BARRACKS 

I0000-2400 

;M-F;  sat-sun 

Weeks  of  Winter:' 

32 

Weeks  of  Summer: 

20 

prSTEMOPEf^ 

tlNOS 

CiiDM 

“  i|^5: 

THUR: 

FRI: 

SAT: 

"^sunT 

MON: 

TUE: 

PRES  START: 

0 

!  o: 

0 

0 

o; 

0 

0! 

PRES  STOP: 

24 

24'  : 

24 

24 

! _ 2^ 

24 

24 

REQ  START: 

0 

0 

0 

0 

i _ ^_o 

0 

0 

REQ  STOP: 

!  24! 

24 

_ 24 

_ _ 24 

_ ^ 

24 

24 

Motor  HP: 


HP  Effic: 
Load  Factor:' 
CFM-HTG:; 
CFM-CLG:' 
%OA: 
%Area: 


CHILLER  CAP  (TONS): 

K^ON: 


BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


5.00 

0.82 

0.80 

0 

0 

0% 

0% 

0 

6~oo 

500^0^0' 

405^0^ 


HbURSCALCULA^^^^ 

1  Ir:; 

REQUIRED 

PRESENT 

HRTTR 

HRA'R 

CLG  HRS  ON: 

3,360 

3,360; 

HTG  HRS  ON: 

5,376 

5,376! 

H/C  HRS  ON: 

!  8,760 

8,760! 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

mMMi^ 


iiili 


HOAUHC: 

0 

HOAUH:| 

0 

! - 

COAUHC:' 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

0 

NSUCC:i 

0 

DDCCHC: 

0.0000895 

DDCCC:! 

0.000237 

NSC:; 

18900 

DDCH: 

37600 

OPT:' 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR; 

5.67 
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EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION;  FT.  RILEY.  KS  PREPARED  BY:  AJN/AMS 


BUILDING  NAME:  OFF  QTRS  MILIT 


System  Type: 

1 

I 

System  Name: 

Small  hot  water  boiler 

i 

System  Number: 

BLR-1 

I 

Schedule  ST/SP 

0.00 

.00 

0.00 

Opt  ST/SPj 

0.00 

o.oo; 

0.00 

Duty  Cycle; 

0.00 

0.00 

0.00 

Demand  Limit 

0.00^ 

o.oo! 

0.00 

Night  Setback 

0.00; 

0.00 

0.00 

Sub  Total 

O.OOj 

0.00; 

0.00 

Economizer 

0.00; 

0.00' 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00| 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

2.84 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00, 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


|iuMcs‘- 1/" ‘.i: 

1  Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

2  Hot  water  reset  -  HW  Boiler 

4  Alarms  -  HW  Boiler 

I  •  '  •  TOTAL: 


ThrPICALlV^tEM'POINTAND^^ 


JPOINTS  POINTS  W 


$277.00 


$836.00 

$330.00 
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EMC  ENGINEERS,  INC. 


PROJECT  NAMEiEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE; 
PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG: 


0027 

Building  UA:| 


BUILDING  NAME:  OFF  QTRS  MILIT 

6,395  CONDITIONED  SOFT:; 


System  Type:|1 _ 

System  Name:  Small  hot  water  boiler 
System  Number:  BLR-2 


38,146 


IWtdALlBUiOJfl^^NFOF^IIAftTidK 

Catagory  Number:  Construction: 

lUse: 

Occupancy  HRS: 

^Occupancy  Days: 

6SANDSTONE  BLOCK 

BARRACKS 

jOOOO-2400 

|M-F;  SAT-SUN 

Weeks  of  Winter:  32 


Weeks  of  Summer: 

20: 

prStlM^dpiM- 

nNai< 

fiiSui 

. 

SUN: 

MON: 

TUE: 

wed7 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP:  ' 

24 

24 

24 

~  24 

_ 24 

24 

24 

REDSTART:  " 

0 

0 

0 

5 

~6 

0 

0 

REQSTOP:  ] 

_ 24 

24 

24 

24 

_  2A 

24 

24 

Motor  HP: 
HP  Effi^ 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%GA: 


%Area: 

CHILLER  CAP  (TON^: 

^W-TON: 
“”BLR  cap  input  (BTUH): 
BLR  CAP“6uf PUf^BTUH^ 


0.50 

0^ 

0.80 

~0 

0 

0% 

0% 

0 

abo 

400,000 

¥29^o’o 


-r  t  fe  ^  ^  r  .is.™.:':  :.L 

IREQUIRED  PRESENT 
HRA^R  IhR/YR 

CLG  HRS  ON 

3,360,  3,360 

HTG  HRS  ON 

5.376|  5,376 

H/C  HRS  ON: 

8^,760'  8,760 

CLG  HRS  SAVED 

0, 

HTG  HRS  SAVED 

0^ 

C/H  HRS  SAVED 

0 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

0 

j 

NSUCC: 

0 

DDCCHC: 

0.0000895 

DDCCC: 

0.000237 

NSC: 

18900 

DDCH: 

37600 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-21 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION;  FT.  RILEY,  KS  PREPARED  BY; 


1406-001 
16- Sep-95 
AJN/AMS 


BLDG:  0027 


System  Type; 
System  Name; 
System  Number; 


BUILDING  NAME:  OFF  QTRS  MILIT 


Small  hot  water  boiler 
'bLR-2 


Schedule  ST/SP 


1  Opt  STOPi 

0.00 

O.OOj 

O.OOj 

1  Duty  Cycle; 

0.00 

0.00 

o.oo; 

1  Demand  Limit 

0.00i 

0.00| 

0.00 

Night  Setback 

0.00 

0.00 

o.oo; 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00| 

o.oo; 

0.00 

Ventilation/Recircuiation 

0.00 

0.00 

o.oo; 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

o.oo: 

0.00 

2.27 

Chilled  Water  Rieset 

0.00 1 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00: 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

r  .  /'■'  TOTAL#'- 

4.00 

■  4.00; 

:imCS¥ 
rtJNCTN: 
:  NOe  4 


-^poims  ' points 


TYpiCAL^:fS:rjEM  POINT  ANI^OST  SUMMARY 


Sfv  V  f » Aih' ■' 

POINTS ..'.poiNTre 


.•■;;■■■.' ...  .'  j,.; 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


tfcOST''_  - 
$277^00 


$836.00 

$330.00 


TOTAL: 


$1,443.00 
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EMC  ENGINEERS, INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO.- 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/AMS 


BLDG:  0027 


BUILDING  NAME:  OFF  QTRS  MILIT 


Building  UA:| 


6,395; 


CONDITIONED  SOFT:, 


38,146 


System  Type: 

26  1 

System  Name: 

Pump  1 

System  Number: 

CWP-1  1 

.  V'  “  .. "  - 


ICatagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

eiSANDSTONE  BLOCK 

[BARRACKS 

0000-2400 

!M-F;  SAT-SUN 

Weeks  of  Winter; 


32 


Weeks  of  Summer:: 


20 


^•nSM  BPERAtlNGSCHEDULE  -  -  5 

SUN:  MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0:  : 

0 

0 

_ 0 

_ _ g 

0 

PRES  STOP: 

_ 24 

241  ; _ 

24 

24 

"  -  -  24 

24 

24 

REQ  START: 

0 

0  : 

0 

0 

__0 

0 

0 

REQSTOP: 

24 

24  i 

24 

24 

. . 24 

24 

24 

Motor  HP 

5.00 

HP  Effic 

0.82 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

'  %Area 

0% 

CHILLER  CAP  (TONS) 

. . 0 

KW-TON 

1.10 

1  BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH)“ 

0 

REQUIRED 

PRESENT 

' 

HWYR 

HRA'R 

CLG  HRS  ON: 

3,360; 

3,360 

HTG  HRS  ON: 

5,376; 

5,376 

H/C  HRS  ON: 

8,760 

8.760 

CLG  HRS  SAVED: 

0, 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

pNmNIS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

~d 

NSUCC: 

0 

DDCCHC: 

0.0000895 

DDCCC: 

0.000237 

NSC: 

18900 

DDCH: 

37600 

OPT:i 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-23 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-0*0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/AMS 


BLDG:  0027 


BUILDING  NAME:  OFF  QTRS  MILIT 


ISystem  Type: 
iSystem  Name: 

i_ - - — - - - - 

ISystem  Number: 


|26 

Pump 

~CWP-r 


Schedule  ST/SP, 

Opt  st/spT 

Duty  Cycle! 
Demand  Limit 
Night  Setback 

Sub  Total _ ^ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HWOAReseF 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 

_ and  Safety  Alarms 

r  j; 


aw 


mv\fr, 


TYPICAL  SYSTEM  POINT  ANP  COST  SUMN^RY 


POINTS  POINTS  POINTS  POINTS 


24  Scheduled  start/stop  control  - 

Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 

■'  '  •  ''‘TOTAL: 


$386.00 


$386.00 1 


G-24 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0027 

Building  UA:i 


BUILDING  NAME:  OFF  QTRS  MILIT 

6,395|  CONDITIONED  SOFT::  38,146 


System  Type: 

26 

System  Name: 

Pump 

System  Number: 

CWP-2 

11^4 a;;  vV  a- ?>, "  ;  r 


Category  Number: 

Construction: 

Use: 

Occupancy  HRS: 

jOccupancy  Days: 

6 

SANDSTONE  BLOCK 

BARRACKS 

10000-2400 

jM-F;  SAT-SUN 

Weeks  of  Winter:  3^ 

Weeks  of  Summer:  _ 20' 


WfSmW^EBA 

TING  SCHEDULE 

,SUN: 

MON:  TUE: 

WED: 

THUR: 

FRl: 

SAT: 

PRES  START: 

0 

0  : 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24  i 

24 

24 

; _ 24 

24 

REQ  START: 

0 

0 

_g 

0 

0 

0 

REQ  STOP: 

ZI  24 

_ ^  __ 

24 

_ 24 

24 

24 

. .  .  -..,,.1..  5. . . . . 

HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0%: 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

pti¥s..^Ei[jL&T 

jpjf 

,*£  '-'v! 

REQUIRED  PRESENT  i 

HRIYR 

IHRA'R 

CLG  HRS  ON: 

3,360  3,360: 

HTG  HRS  ON: 

5,376  5,376 

H/C  HRS  ON: 

8,760  8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

a 

C/H  HRS  SAVED: 

0 

pNSTANTf 

HOAUHC: 

0 

HOAUH: 

0 

I  COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

o.oooloi 

NSUCHC: 

0 

NSUCC:; 

0 

DDCCHC: 

0.0000895 

DDCCC: 

0.000237 

NSC: 

18900 

I  DDCH: 

37600 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  iNC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/AMS 


BLDG:  -y- -ry-- 


BUILDING  NAME:  OFF  QTRS  MILIT 


jSystem  Type: 

126 

jSystem  Name: 

Pump 

i 

I 

[System  Number: 

CWP-2 

''  I  r  '  '' ''  -'sa'  ^ 


Schedule  ST/SP; 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

o.oo; 

Duty  Cycle: 

0.00 

0.00 

0.00 

Demand  Limit 

2.80 

o.oo; 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

2.80 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

~  H  W  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


PUNCTNl 


DMCSAPPilCAlridN 


'PiC^T^ 


24  Scheduled  start/stop  control  - 

Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


iCOST:'.,? 


$386.00 


G-26 


BUILDING  29 
RED  CROSS  BUILDING 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D~0033 
LOCATION:  FT.  RILEY,  KS 


hbAblBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

01-94-D~0033  DATE: 

-£Y,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  0029 


Building  UA:| 


System  Type:|15 

System  Name:|Smali  Single  Zone  air  handling  unit 
System  Number:|AFIU-1 


BUILDING  NAME:  RED  CROSS  BLDG 

I  CONDITIONED  SOFT:! 


Category  Number:  IConstruction: 


4|SANDSTONE  BLOCK 

ADMINISTRATION 

_ 1 _ 

10700-1700 

iM-F 

Weeks  of  Winter: 

Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

i  0 

_ _0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

a 

lOl 

'  8 

8 

10 

REQ  STOP: 

0 

_ 17 

17 

17 

17, 

12 

Motor  HP; 

_ HPEf^ 

Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%OA: 
%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH^:^ 
BLR  CAP  OUTPUT  (BTUH): 


'  sat  ' .  ‘Sss' 


REQUIRED 

HR/YB 


PRESENT 

MRZYR 


CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6.414; 

HOAUHC 
HOAUH 
COAUHC 
~  COAUC 
~HOAOHC 
HOAOH 
COAOH^ 

~~c6a6c 

DC  DUTY 

DC  DEMAND 

____ 

ECHC 

NSUCHC 

NSUCC 

DDCCHC 

^CCC 


CLG  HRS  ON: 

900 

3,360 

r”'" 

NSC: 

131000 

HTG  HRS  ON: 

1,440 

5.376 

DDCH: 

43100 

H/C  HRS  ON: 

2,346 

8,760 

OPT: 

305 

CHWR 

CNWR 

~~OAR 


27.8 

40.4 

"0^0877 
oTo^32 
™'~0T7 
~~  ^17 

a0000629~ 
”“0.0000238 
0.000609 

o^ooi^' 

0.000411 

000^09 
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EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  0029 

BUILDING  NAME:  RED  CROSS  BLDG 

jSystem  Type: 

FTs  1 

System  Name: 

Small  Single  Zone  air  handling  unit  { 

System  Number: 

AHU-1  I 

-l'  . 


Lsr-.,’-- 

kVW&yr  r'‘  v'.-.f - 

Schedule  SJISP 

0.00| 

2,899.71 1 

40.12 

Opt  ST/SP 

0.00; 

137.90| 

0.00; 

Duty  Cycle 

0.00 

0.00 

0.00; 

Demand  Limit 

0.92 

0.00; 

0.00 

Night  Setback 

0.00 

8,788.20: 

157.51 

Sub  Total 

0.92 

11,825.S0; 

197.63 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

2,169.86 

51.82 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

.  ;tota£--  -  ^  ':-£:;'£3i«y'*; 

i  UMCS  £: 
ipONCTJ^:': 


1 8  Scheduled  start/stop  control  -  AHU; 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


0 

0 


2 

1 


0 

0 


3 

0 


,L sari.' 


$348.00 


$1,097.00 

$272.00 

$399.00 

$il16.00 
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EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLE>G:  0029 

BUILDING  NAME:  RED  CROSS  BLDG 

Building  UA: 

2,004  I  CONDITIONED  SQFT:^  3.000 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-2 

Catagory  Number: 

Construction: 

lUse: 

[occupancy  HRS: 

Occupancy  Days: 

4 

SANDSTONE  BLOCK 

ADMINISTRATION 

10700-1700 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

piiEMdPERia 

bluest 

JlEDll 

WED: 

FRI: 

SAT: 

'  ^  SUN: . 

MON: 

TUE: 

PRES  START: 

i  0! 

0 

_ ^ 

01 

_ _ 0  _ 

0|  L 

0 

PRES  STOP: 

24 

24 

24 

_ ^ 

24  ^ 

24'  I 

24 

REQ  START: 

0 

8 

"8 

10 

8  ' 

8 

10 

REQ  STOP: 

0 

17 

~17 

17 

17;  ^ 

17  7 

12 

,gE^7Srl?  WI-  -7 

Motor  HP: 

0.33 

HP  Effic: 

0.65 

Load  Factor: 

0.80 

1  CFM-HTG: 

1,500 

CFM-CLG: 

1,500 

%OA: 

10% 

%Area: 

40% 

CHILLER  CAP  (TONS): 

0, 

KW-TON: 

"  OOO^^ 

BLR  CAP  INPUT  (BTUH): 

”o 

BLR  CAP  OUTPUT  (BTUH): 

~6 

iREQuiRED  Resent  | 


iHRA^R  HR/YR 

CLG  HRS  ON:  900  3,360! 

HTG  HRS  ON:  1 ,440  ~^7e 

H/C  HRS  ON:  2^346  8,760' 


CLG  HRS  SAVED: 

2,460 

i  HTG  HRS  SAVED: 

3,936; 

1  C/H  HRS  SAVED: 

6,414 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC:  ~~ 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  0029 


BUILDING  NAME:  RED  CROSS  BLDG 


System  Type: 
System  Name: 
System  Number: 


jSmall  Single  Zone  air  handling  unit 
AHU-2 


Schedule  ST/SP 

0.00 

1,943.25 

26.74; 

Opt  ST/SP| 

0.00 

92.41 

0.00 

Duty  Cycle 

0.00 

0.00: 

0.00 

Demand  Limit 

0.62' 

0.00 

0.00 

Night  Setback 

0.00 

5,858.80 

105.01 

Sub  Total 

0.62 

7,894.46 

131.75 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00^ 

0.00 

DDC  Control 

0.00 

1,446.57 

34.55 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

iuN.cm-; 


POINT  AND^PST  _  , 

;uMcsAPPLicAiicM':*'’:V  ^  DO  AO'  '  .  c 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


POINTS  POINTS  POINTS  POINTS 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 


«:iT0Tj4T:;i 


$2,116.00 
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EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE'  16-S6p-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

_ ENERGY  CALCULATION  PARAMETERS _ 

BLDG:  0029  BUILDING  NAMF-  rfd  prhqq  ri  nn 


Building  UA:| 


BUILDING  NAME:  RED  CROSS  BLDG 
t.004  CONDITIONED  SOFT: 


System  Type: 

8  ! 

System  Name: 

Air  cooled  DX  compressor  | 

System  Number: 

Catagory  Number:  Construction:  Occulta^cy  HRS: 

I _ 4|SANDSTONE  BLOCK  ^ADMINISTIWnON  10700-1700 


Occupancy  Days: 
M-F 


Weeks  of  Winter:! 
Weeks  of  Summer: 


^"SUN: 

liflON: 

^  fuE: 

WED: 

THUR: 

SAT: 

PRES  START: 

0 

'  0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

-111? 

24 

24 

REQ  START: 

0 

8 

: _ 8 

8 

10 

REQ  STOP: 

0 

17 

17 

17 

17 

17  ■ 

12 

. ^^^'""^RLtoNHP 

HP  Effic 

0.64 

Load  Factor 

:  0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

:  0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

6 

KW-TON:  T.10 

BLR  CAP  INPUT  (BTUHj7“"  “  “  0 

BLR  CAP  OUT^T  (BTUH):  0 


HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

-Q-Jy 

ECC: 

’~b.000"0629 

ECHC: 

0.0000238 

NSUCHC:  0.000609 

NSUCC:  a00161 


REQUIRED  IPRESENT 
HRfYR  IhRA^R 


CLG  HRS  ON: 

9oo; 

3,360 

HTG  HRS  ON: 

1.440 

5,376 

H/C  HRS  ON: 

2,346^ 

8,760 

. . - .  . 

— 

-  — 

CLG  HRS  SAVED: 

2,460; 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

ITS 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAMEiEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


jSystem  Type: 


BUILDING  NAME:  RED  CROSS  BLDG 


System  Name: 

^ir  cooled  DX  compressor  i 

System  Number: 

.  |CH-1  j 

Schedule  ST/SP 

o.oo! 

.00: 

o.ool 

Opt  ST/SPI 

0.00 

O.OOj 

0.00 

Duty  Cycle! 

0.00 

OOOj 

0.(X)| 

Demand  Limit 

0.00: 

0.00; 

0.00 

Night  Setback 

0.00 

o.ool 

0.00 

Sub  Total 

0.00| 

0.00 

O.QO 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00^ 

0.00 

HW  OA  Reset 

0.00 

0.00' 

0.00^ 

Chilled  Water  Reset 

0.00 

105.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

5.05 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


YYPrCAL  SYWeMJBCPT  ANDMS 


UMCS 
»-UNCTN 


UMCS  APPLICATION  J 

Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


TON  '  io  ' 


POINTS  POJNTS  5^  TOINTS  POINTS 


$243.00 


$243.00 


G-32 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY; 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  0029  BUILDING  NAME:  RED  CROSS  BLDG 

Building  UA:]  2,004;  CONDITIONED  SQFTd  3^ 

I  System  Type:  8  _ 

System  Name:  Air  cooled  DX  compressor 
I  System  Number:  CH>2 

ICatagory  Number:  IConstruction:  Use:  iOccupancy  HRS:  Occupancy  Days: 


Catagory  Number:  Construction:  <Use: 

aIsandstone  BLOCK  ^SminTstration 


i0700-1700 


Weeks  of  Winter: 
Weeks  of  Summer: 


PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


^  SUN: 

MON: 

TUE: 

WED: 

0 

0 

0 

0 

24 

24 

24 

24 

0 

8 

__ 

To 

o' 

17 

_ 1_7 

17 

0  I 

0 

24 

8 

10 

_ 17  _ 

12 

r  -■  : 

yiC'Ji  i  '■  .•  . 

Motor  HP: 

0.00 

HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

0 

'  C^-CLG ; 

1 

0 

%0A: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS); 

5 

KW-TON; 

1.10 

BLR  CAP  INPUT  (BTUH):  0 

BLR  CAP  OUTPUT  (BTUH):  o' 


IHR/YR  HRATR 


CLG  HRS  ON:l 

900' 

3,360 

HTG  HRS  ON: 

1 ,440 

5,376 

H/C  HRS  ON: 

2,346 

8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

goJistiWiifi  Wiiic 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0b00238 

NSUCHC: 

0.000609 

‘  NSUCC: 

0.00161 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

CH^: 

17.5 

CNWR: 

0 

OAR: 

5.67 
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EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  0029 


BUILDING  NAME:  RED  CROSS  BLDG 

^ItcOLATldN  sumBaiw'^ 


System  Type: 

8 

System  Name: 

Air  cooled  DX  compressor  j 

iSystem  Number: 

CH-2 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

_  ,1  I 


Schedule  STASP; 

0.00| 

.oo| 

O.OOj 

OptSTASPi 

o.oo; 

O.OOj 

oooj 

Duty  Cycle 

0.00' 

0.00 

0.00; 

Demand  Limit 

o.oo: 

0.00 

0.00' 

Night  Setback 

0.00: 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

87.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

4.21 

0.00 

0.00 

Wpfcic  lYSTEM  mint 


|;DMCS  ■ 
luNCm, 
t  NO.  " 


r:?  « 4  ^  >ci« 


;tlMCS.APPLIGAtIONJ| 


7  Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


'  M  .  M -i;  AI  '  -  '  cost:  . 

:]^iNTS^|po^m-- poitt^TS'  .  ^lOTS"  ■  • 

. 1 .  0  1  0  $243.00 
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BUILDING  200 

ADMINISTRATION  GENERAL  PURPOSE 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


Motor  HP:' 
HP  Effic: 
Load  Factor: 

“  CFM-HTG: 

CFM-CLG: 

%OA: 

%Area: 

I  CHILLER  CAP  (TONS): 

KW-TON: 

!  BLR  CAP  INPUT  (BTUH):~ 
'  BLR  CAP  OUTPUT  (BTUH): 


2,562,500 

T,0^.000 


jREQUIF 

tED  PREJ 

>ENT 

IHR/YR 

IHRA^R 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON:; 

5,376| 

5.376; 

H/C  HRS  ON: I 

8.760; 

8,760: 

HOAUHC 

27.8 

HOAUH 

44.6 

COAUHC 

0 

COAUC 

0 

HOAOHC 

40.4 

HOAOH 

65 

COAOHC 

0.000877 

COAOC 

0.00232 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.0000629 

ECHC 

0.0000238 

NSUCHC 

0.000609 

NSUCC 

0.00161 

DDCCHC 

0.000411 

DDCCC 

0.00109 

NSC 

131000 

DDCH 

;  43100 

OPT 

1 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 
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EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  09-Dec-95 
PREPARED  BY:  AJN/CWW 


BLDG:  0200 


BUILDING  NAME:  ADMIN  GEN  PURP 

Tm 


System  Type: 

I3 

System  Name: 

Small  steam  boiler 

System  Number: 

BLR-1 

mm 

Schedule  ST/SP 

0.00 

.00: 

_ _ _ _ 1- — _ — 

0.00, 

Opt  ST/SP 

0.00 

o.oo; 

0.00 

Duty  Cycle 

o.oo" 

0.00 

o.oo; 

Demand  Limit 

0.00, 

0.00: 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

~  HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

~  Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

^  '  ..,.■1 - - 

ojSi  '  r  . 

4*00 

G-36 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0200 


Building  UA:| 


BUILDING  NAME:  ADMIN  GEN  PURP 

16,960  CONDITIONED  SOFT: 


I 

System  Type:l3 

System  Name:;Small  steam  boiier 

i 

System  Number: |BLR-2 

I 

jCatagory  Number:  Construction: 

I  4iSANDSTONE  BLOCK" 

Weeks  of  Winter: 

Weeks  of  Summer: 


Use: 

^DMINISTRATIOhr 


SUN:  MON:  TUE:  WED:  THUR: 


PRES  START:  _ 0 

PRES  STOP:  24 

REQ  START:  0 

REQSTOP:  24 

mm  7 

Motor  HP: 
HPEffic: 
Load  Factor: 

cfm-htgT 

CFM-CLG: 

^  _ %OA:~ 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 

I  BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


0.00 

a64 

080 

. ~0 

0 

0%' 

0% 

'o 

^0.00 

2,562,500 

2,050,000 


CLG  HRS  ON:l 
HTG  HRS  ON:f 
H/C  HRS  ON:; 

CLG  HRS  SAVED: 
HTG  HRS  SAVEdT 
C/H  HRS  SAVED:! 


JIRED  j^SENT 
R  iHRTfR 

3,360j  3,360; 


Occupancy  HRS: 

Occupancy  Days: 

10700-1700 

M-F 

FRI: 

'^SAT:'" . 

0 

0 

24 

24 

0 

0 

24 

24 

iONi 

HOAUHC 

27.8 

HOAUH 

44.6 

COAUHC 

0 

COAUC 

0 

HOAOHC 

40.4 

HOAOH 

65 

COAOHC 

0.000877 

COAOC 

r  0.00232 

DC  DUTY 

0.17 

DC  DEMAND 

:  0.T7 

ECC 

r  0.0000629 

ECHC 

0.0000238 

NSUCHC 

:  0.000609 

NSUCC 

0.00161 

DDCCHC 

:  0.00041 1 

DDCCC 

:  0.00109 

NSC 

:  131000 

DDCH 

:  43100" 

I 

OPT 

::  305 

i 

CHWR 

::  17.5 

! 

CNWR 

:  0 

i  .... _ 

OAR 

:,  5.67 
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EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  09-Dec-95 
PREPARED  BY:  AJNyCVWV 


BLDG:  0200 


BUILDING  NAME:  ADMIN  GEN  PURP 

WWeNERGY CALCUlJAflON  ^ , 


•System  Type: 

'3 

ISystem  Name: 

iSmali  steam  boiler 

; 

iSystem  Number: 

iBLR-2 

mm/yr 


Mittfea: 


Schedule  ST/SP 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00, 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  r  i 


P r':  "  roiNf  AND  iCpWSUp^RY"^ 

Acs  APPLICATION  -.7''  PO  AO--  ■  *'  Al^  •' 

.  -i-  L:  A  -  POINTS  ]IP01MS>|B0M^  AjKIINrS 


1  $1,015.00 


ite^':^'7v7iiois.o0iK 


|r-:NO..- -f- -'-'--’t--; '  A 


- . . - . - - - 

7  Steam  Boiler  Monitoring 


10  3  1 


G-38 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep'95 

AJN/CWW 


BLDG:  0200 


BUILDING  NAME:  ADMIN  GEN  PURP 


Building  UA: 


16,960 


CONDITIONED  SOFT: 


60,690 


i 

BQ 

System  Type: 

26 

System  Name: 

Pump 

System  Number: 

CT-1  ! 

PYP^SuCBrNSlfiFORMAtM^^^^^ 

iCatagory  Number:  Construction: 

Use: 

{Occupancy  HRS: 

Occupancy  Days: 

!  4  SANDSTONE  BLOCK 

ADMINISTRATION 

0700-1700 

iM-F 

Weeks  of  Winter: 

32: 

WED: 

THUR: 

FRI: 

SAT; 

Weeks  of  Summer:: 

20 

lYSTEiaOPKRAtlNG  SCffEDULg 

"" . "  SUN:  MON:  TUE: 

PRES  START:  0 

0: 

_ g 

0 

0 

0 

. . g 

PRES  STOP:  24 

24 

24 

24 

■  24 

24 

24 

REQ  START:  0 

0 

0 

0 

0 

~  0 

0 

REQ  STOP:  24 

24 

24 

_ ^24 

24 

ZTM 

Motor  HP:  _ 5.00 


HP  Effic: 

0.82, 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS); 

0 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

“BLR  cap  output  (BTUH): 

0 

s  ...... 

REQUIRED 

PRESENT 

HRfYR 

HRA^R 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5.376 

5,376 

H/C  HRS  ON; 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

con$tAn1s 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC:; 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

0.000411 

DDCCC: 

0-00109 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-39 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/CVWV 


24  Scheduled  start/stop  control  -  10  10 

Pump;  Optimum  start/stop  -  Pump; 

Demand  limiting  -  Pump 


-V-’ 


COST 


$386.00 


G-40 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0200 


Building  UA:! 


BUILDING  NAME:  ADMIN  GEN  PURP 
16,960  i  CONDITIONED  SOFT: 


System  Type:  26 _ 

System  Name:  Pump 
System  Number:  CT-2 


jCatagory  Number:  IConstruction: 


AiSANDSTONE  BLOCK  ADMINISTRATION 


Se:  Occupancy  HRS:  Occupancy  Days: 

ADMINISTRATION  0700-1700  iM-F 


Weeks  of  Winter: 
Weeks  of  Summer: 


SUN: 

"  MON: 

. tueV""' 

WED: 

THUR: 

FRI: 

VaT: 

PRES  START:  ^ 

0 

_ g 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

_ g 

_ g 

0 

0 

0 

0 

0 

REQSTOP:  ~ 

24 

24 

24 

24 

24 

24 

Motor  HP: 


HP  Effic: 
Load  Factor: 
CFM-HTG: 
CFWf-CLG: 
“  %6A: 

%Area: 

CHILLER  CAP  (TON^ 
kw-tonT 
BLR  CAP  INPUT  (BTUH): 
“BLR  CA^UTPUT  (BTUH): 


iREQUtRED 

iHRrrR 


PRESENT 

HRTTR 


CLG  HRS  ON: 
ln*^HRSON:| 
nS/C  HRS  ON: 


CLG  HRS  SAVED: 
HTG  HRS  SAVED: 
C/H  HRS  SAVED: 


HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-41 


EMC  ENGINEERS,  JNC. 

PROJECT  NAME:  HEAP,  FEASIBIUTY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/CWW 


BUILDING  NAME:  ADMIN  GEN  PURP 


{System  Type: 

126 

{System  Name: 

IPump 

{System  Number: 

CT-2 

1 

Opt  ST/SP 

0.00; 

263.04 

0.00 

Duty  Cycle 

0.00 

O.OO: 

0.00 

Demand  Limit 

0.00; 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

o.oo; 

Sub  Total 

0.00 

263.04 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00: 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


mmm 


YYpidALWstlto 


pjMcs'.  i"  :  V 

fiFWCTN:  ■  IJMCS  APPLICATION ’'s: 


Ft 'do;  £o  "i 


24  Scheduled  start/stop  control  - 

Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


T0TA1L:'-.S' 


:  Tr;- 


COST 


$386.00 


$386.00 


G-42 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY; 


1406-001 

16-Sep-95 

AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


riMpuTs' ■ 

Motor  HP 

3.50 

HP  Effic 

0.64 

Load  Factor 

0.80 

CFM-HTG 

11,270 

CFM-CLG 

11,270 

%OA 

0% 

%Area 

20% 

CHILLER  CAP  (TONS) 

5 

P  ”  KW-TON 

oTo"o 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

~  ECHC: 

0.0000238 

NSUCHC: 

.  0.000609 

NSUCC: 

0.00161 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17,5 

CNWR: 

0 

OAR: 

5.67 

G-43 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJNyCWW 


BLDG-  0200  BUILDING  NAME:  ADMIN  GEN  PURP 


System  Type: 

122 

System  Name: 

Heat  pump  unit 

i 

System  Number: 

HP-1 

Schedule  ST/SPi 
■  Opt  ST/SPr 
Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
"  HW  OAR^seT 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  I 


20.081 .39| 
995.44I 
00? 
0.00 
42,229.70 
“^06.5? 
0.00 
0.00 

“o.oo 
ooo 
'  a?o 


0.00 


mtxt 


0.00 

oW 

0.00 

444.35 

“444!35~ 

ooo~ 

0.00 

oToy 

^~oW 

0.00^ 

0.00 

0.00 


mm 


I  UMCSVi 

luNCTN'; 

1  NO.  : 


sAFPLicAiidi^:- "  ‘  DO  ^ 

s  JPOINTS  PQjQOTS  POlffTS 

^art/stoD  control  -  10  12 


ilMCSAFPLI<:ATOdJ^  DO 


llS 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


$1,213.00 


G-44 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  0200 


Building  UA:| 


BUILDING  NAME:  ADMIN  GEN  PURP 

16,960!  ^  CONDITIONED  SOFT: 


System  Type:|22 

System  Name:|Heat  pump  unit _ | 

kliimKAr*  ~  —  | 


System  Number:  HP-2 


jCatagory  Number:  jConstruction:  Use:  jOccupancy  HRS:  Occupancy  Days: 

i  4iSANDSTONE  BLOCK  ADMINISTRATION  0700-1700 


Weeks  of  Winter: 


Weeks  of  Summer: 

20 

. . . 

PHliS 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START 

0 

0 

0 

0 

; _ ^ 

0 

i  0 

PRES  STOP 

24 

_ 24 

24 

_ 24 

24 

REQ  START 

0 

7 

7 

~~  ”7 

7 

7 

0 

REQ  STOP 

0 

_ 17 

17 

17 

17 

17 

0 

COWStAiilTi 


Motor  HP: 
~^HP  Effic: 
Load  Factor: 
CFM-HT(^ 

““cfm-clgT 

%OA: 

%Area: 

CHILLER  CAP  (fONSlT 
KW-TON: 
BLR  CApTnPUT  (BTUhtK 
BLR  CAP  OUTPUfTBTUH):' 


REQUIRED 

HRA^R 


PRESENT 

IHRA^R 


CLG  HRS  ON: 
~HfG  HRS  ON:” 
H/C  HRS  ON: 


CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

oToobebi 

NSUCC: 

0.00161 

DDCCHC: 

a^b4Yi^ 

DDCCC: 

0.00109 

NSC: 

i3iobb 

DDCH:; 

43100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-45 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  0200 

BUILDING  NAME:  ADMIN  GEN  PURP  .  , 

Pi 

ALCOtATIpNSl 

System  Type: 

22 

{System  Name: 

Heat  pump  unit  ' 

System  Number: 

HP-2  1 

Tv  ■  y-  ' 

1  Schedule  ST/SP 

0.00 

9,415.45| 

o.ool 

“  Opt  ST/SP 

0.00 

466.73 

0.00: 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

24,955.62 

222.18 

Sub  Total 

0.00 

34,837.80 

222.18 

Economizer 

0.00 

0.00 

0.00 

Venti  lation/Reci  rculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

F-a;- ' 'TOTAL^'i^  ^ 

0^^ 

I  !5v 

■  .v.ssc.a  222.1^  'V  0.(K> 

IwCTN  \  UMCS  APPLICATION^-  -  \  ,  ‘ho  "  M  ,  ' -M  '  .... 

*' -  ^  '.rPCHNlS  .POINTS  POINTS  -POlNlS-r  ,  ■ 

. ! . $1,213^00~ 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop  • 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


I  V  i'  -""total;  f'-'/t  ■  0‘;  1 


G-46 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0200 


BUILDING  NAME:  ADMIN  GEN  PURP 


Building  UA: 


16,960^ 


CONDITiONED  SOFT: 


60,690 


System  Type: 

22 

System  Name: 

Heat  pump  unit 

System  Number: 

HP-3 

Catagory  Number:  Construction: 

{Use: 

{Occupancy  HRS: 

Occupancy  Days: 

4!sandstone  block 

ADMINISTRATION 

10700-1700 

iM-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDUlg 


PRES  START: 
PRES  STOP 
REQ  START 
REQ  STOP 


SUN:”’ 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

o; 

o;  ! 

0 

i  0 

0 

0: 

0 

24 

24 

24 

24 

_ 24 

24 

24 

ZZIo 

7 

7 

I  111 

7 

o' 

_.Zlo 

17 

17 

17 

-- 

'^17 

0 

.  HP: . 

)  -,j  '• ; ",  • 

"Z'oo 

HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG: 

5,910 

CFM-CLG: 

5,910 

%OA: 

0% 

%Area: 

10% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

Q 

BLR  CAP  OUTPUT  (BTUH): 

0 

gu¥sWt:uumoNS'". 

REQUIRED  iPRESENT 
{HR/YR  iHRA'R 

CLGHRSON:  1,000 

3,360 

HTGHRSON:  1,600 

5,376 

H/C  HRS  ON:  2,607 

8,760 

CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3.776 

i  C/H  HRS  SAVED: 

6,153 

'‘i.’ 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC:: 

0 

HOAOHC:i 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

0.000411 

DDCCC: 

o.obTo9 

NSC: 

131000 

DDCH: 

43100 

OPT: 

’  yo5 

CHWR: 

17.5 

CNWR: 

"  0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


IliilNEiG 

sfl^c 

llffiplloiiw 

S. ' '  ♦  >7^  i  'w 

System  Type: 

22 

[System  Name: 

Heat  pump  unit 

1 

System  Number: 

HP-3 

L-  ^  — —  — 

'■<Wi:‘l6NNr 

'SSI'.'  '■ 

'  -  .a 

'  Schedule  ST/SP 

0.00^ 

9.415.45' 

o.bo 

Opt  ST/SP 

0.00 

466.73: 

0.00 

Duty  Cycle 

0.00 

0.00; 

0.Q0| 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

22,145.30 

222.18 

Sub  Total 

0.00 

32,027.48 

222.18 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

~  DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

32*027^ , ;  .t 

t  '  0.00 

FUNGTNj 

/  -NO.'-:': 


sag 


tJMCS 'i:  V  -S ...  'liS?'  /  •• 'iav 

-X" ortTM-rc*-,  »rkii«T«  ■  i»rt™'r«:\M>raNrT.s:‘n .. -.A . 


POINTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


1 


1 


L.  A ‘  .4.- j.".  -  -  — 


S  Si4 


$1,213.00 


$1,213.00 


G-48 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP.FEASIBILtTY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO;  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


Motor  HP: 

2.50 

HPEffic: 

1 _ ^ _ 

0.64 

Load  Factor: 

0.80 

1  CFM-HTG: 

8,470 

CFM-CLG: 

8,470 

%OA: 

0% 

%Area: 

"T6% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

d 

BLR  CAP  OUTPUT  (BTUH): 

0 

HR/YR  HR/YR 


CLG  HRS  ON 

1,000  3,360 

HTG  HRS  ON 

1,600;  5,376 

H/C  HRS  ON 

2,607  8,760 

CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-49 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  0200 

BUILDING  NAME:  ADMIN  GEN  PURP 

K  IrlpIlRQf  clLaiOT pON  SUMM‘ii 

System  Type; 

122 

System  Name: 

Heat  pump  unit 

System  Number: 

|HP-4 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

i 


Schedule  ST/SP 

0.00 

14,343.85 

0.00; 

Opt  ST/SP; 

0.00 

711.03 

o.oo; 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

31,737.85 

222.18 

Sub  Total 

0.00 

46,792.73 

222.18 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

r  .46,792.7*#, 


UMCS’aPPU^^oW'-'  do'.':'  ■  i>I  AI'  COST 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


$1,213.00 


t-. 


2 


G-50 


EMC  ENGINEERS,  INC. 


PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  0200 


BUILDING  NAME:  ADMIN  GEN  PURP 


Building  UA: 


16,960 


CONDITIONED  SOFT:! 


60,690 


System  Type:  22 


System  Name: Heatpumpunit 


System  Number:  HP-5 


Catagory  Number: 

Construction: 

jUse: 

{Occupancy  HRS: 

Occupancy  Days: 

4 

SANDSTONE  BLOCK 

ADMINISTRATION 

10700-1700 

M-F 

Weeks  of  Winter: 

321 

Vi^D: 

_ _ _ 

SAT: 

Weeks  of  Summer:' 

20 

gYSTCBili^ 

nNGS< 

IBrou 

”  SUNf^ 

MON: 

TUE: 

THUR: 

FRI: 

PRES  START: 

i  0 

0 

0 

0 

0 

0 

0i 

PRES  STOP: 

i  24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

7 

7 

_ 7  L 

„ 

0 

REQ  STOP: 

0 

17 

17 

17 

17 

_ 17 

0 

j 

I 


'  ‘  "^Motor  HpV'"  ' 

2.00 

HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG:’ 

7,480 

CFM-CLG: 

7,480 

%OA:; 

0% 

%Area: 

10% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

a 

BLR  CAP  OUTPUT  (BTUH): 

0 

noURSCALCULA! 

Ions-T"  -  ‘ 

IBi' 

REQUIRED  PRESENT 
HR/YR  iHRA'R 

CLG  HRS  ON 

1,000 

3,360 

HTG  HRS  ON 

1  1,600 

5,376 

H/C  HRS  ON 

2,607 

8,760 

CLG  HRS  SAVED:  2,360 


HTG  HRS  SAVED: 

3.776 

C/H  HRS  SAVED: 

6,153 

fiON$tANlS  ^ 


HOAUHC: 

27.8 

i 

HOAUH:| 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

! 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

! 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-51 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  0200 

BUILDING  NAME: 

ADMIN  GEN  PURP 

■IpN^UMM/ 

iSystem  Type: 

22 

System  Name: 

Heat  pump  unit 

jSystem  Number: 

HP-5 

-  y" " 

I  Schedule  ST/SP 

1 

0.0^ 

9,415.45 

o.ool 

. . _J - — - - - - 

1 

Opt  ST/SP 

O.OOi 

466.73 

O.OOj 

1 

Duty  Cycle 

— 

0.00 

0.00 

o.oo! 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

o.oo; 

28,028.23 

222.18 

Sub  Total 

0.00 

37,910.41 

222.18 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

■ 

HW  OA  Reset 

0.00, 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

ryPICAlSYSfEM POINT ANbCO^  , 

FumcS." 

®UNCTN 

P  "NO.-  ■ 

“7  ■;  -i  -  .-p  ■-», 

UMCS  APPLICATION  ;  £  ;; 

7  ..F«n^TS 

I^INTS  POIN-re  :  POINTS 

20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop  ■ 
Unitary  Equip:  Night  setback  - 
Unitary  Equip 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0200 


BUILDING  NAME:  ADMIN  GEN  PURP 


pF^mWCoiMISTORMfiK 

: '1' i '  '-^4^  ’4'|r- 

i  T  /  “n;|r 

[Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

lOccupancy  Days: 

^ i 

SANDSTONE  BLOCK 

ADMINISTRATION 

10700-1700 

iM-F 

Weeks  of  Winter: 

32i 

Weeks  of  Summer:' 

20 

' 


SUN: 

monT 

WED: 

r: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0' 

0 

PRES  STOP: 

24 

24 

24 

~24 

24 

24 

24 

REQ  START: 

!  0 

7 

7 

7 

7 

0 

REQ  STOP: 

^  0 

17 

17 

‘l7 

_ 17  _ 

_ 17  _ 

0 

INPUTS 


Motor  HP: 


4.00 


HP  Effic: 


0,64 


Load  Factor: 

0.80 

CFM-HTG: 

8,000 

CFM-CLG: 

8,000 

%OA: 

13% 

%Area: 

27% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

pbtjRs^LcuiSS; 

jREQUIRED  PRESENT 

HRA'R 

HRTTR 

CLG  HRS  ON: 

1,000 

3,360 

HTG  HRS  ON: 

1,600 

5,376 

H/C  HRS  ON: 

2,607 

8,760 

CLG  HRS  SAVED; 


2,360 


HTG  HRS  SAVED: 


3.776 


C/H  HRS  SAVED: 


6,153 


HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

0.000411 

DDCCC: 

0-00109 

NSC: 

131000 

DDCH:; 

43100 

OPT: 

305 

CHWR: 

17.5 

. 

CNWR: 

OAR: 

5.67 

G-53 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #;  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  0200  BUILDING  NAME:  ADMIN  GEN  PURP 


System  Type: 

|22 

System  Name: 

iHeat  pump  unit 

j 

jSystem  Number: 

|HP-6 

Schedule  ST/SP 
I  OptST/SPi 

Duty  Cycle 
Demand  Limit 
Night  Setback 

_ Sub  Total _ _ 

Economizer 
Ventiiatlon/Recirculation 
D^DC  Control 
H W  OA  Resef 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

F  TOTALS  1 


0.00 

22,950.16 

177.89: 

0.00 

1,137.65 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

29,976.72 

599.88 

0.00 

54,064.53 

777.77 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

:54,064.;53|i 


' '  V  tnwcs  APPLICATION  I  , 

Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop  • 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


:  DO  ■  -  AO':  dl.-::*  '.-Kai^ 

TOINTS  POirfs  POINTS  ^PblNTlS 


SJ;a.  . 


''COST" 


$1,213.00 


$i;213.00 


G-54 


EMC  ENGINEERS,  iNC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0200 


BUILDING  NAME:  ADMIN  GEN  PURP 


Building  UA: 


16,960; 


CONDITIONED  SOFT:! 


60.690 


System  Type:  26 


System  Name:  Pump 


System  Number:  HWP-1 


. ^ . ^  ^  . .  ^  . ^  j: 


Catagory  Number:  1 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

4i 

SANDSTONE  BLOCK 

ADMINISTRATION 

i0700-1700 

|M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SUNr 

PRES  START:  _ 

0 

0 

0 

PRES  STOP:  ~ 

24 

'  24 

24 

REQ  START:  " 

0 

0 

0 

REQSTOP:  I 

24 

24 

24 

WED: 

0 

_ ^ 


THUR: 


24 


FRI: 


24 


SAT: 


24 


_g 

^4 


0 


__g 


)»iwis^'nc!f!-r53 

Motor  HP 

50.00 

HP  Effic 

0.92 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

w\  - 

iREQUIRED  PRESENT 

HRIYR  iHRrrR 

CLG  HRS  ON 

3,360  3,360 

HTG  HRS  ON 

5,376  5,376 

H/C  HRS  ON 

8,760  8,760 

CU3  HRS  SAVED 

0 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0 

cONSTANTS'.ii«i?«f?i?::a.fa' 

lifSilS': 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC:; 

0 

COAUC:: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17.5 

CNWR; 

6 

OAR: 

5.67 

G-55 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-0-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  0200 


BUILDING  NAME:  ADMIN  GEN  PURP 


System  Type: 
|System  Name: 
jSystem  Number: 


i26 

|Pump 

!hwp-i 


tmUifyt ,  }  WMha.: 


Schedule  ST/SP' 

^  Opt  SJfSP 

0.00' 

0.00; 

.00 

9,946.67 

- — 

0.00; 

0.00 

1 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00’ 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  To^l 

0.00 

9,946.67 

o.oo; 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  I 


?,946.6Tt 


3.00 


IWICAL  SYStEMlOINmi^D  cost  summary 


UNCTN-iV'^’lUMCS  APPLICATION 

24  Scheduled  start/stop  control  - 

Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


§1i'POINTS}  .'JPOINTS  '  POliiTS  POINTS" 


COST 


$386.00 


G-56 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO; 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  0200 


Building  UA: 


BUILDING  NAME;  ADMIN  GEN  PURP 

;  CONDITIONED  SOFT: 


60,690! 


System  Type:  26 
System  Name:  Pump 
System  Number:  HWP-2 


jCatagory  Number:  Construction:  |use:  '  HRS:^  Cc(Iipancy  Days: 

i  4|SANDSTONE  BLOCK  ADMINISTRATION  ^0700-1 700 


Weeks  of  Winter:! 

32 

Weeks  of  Summer: 

20 

PRES  START: 
PRES  STOP: 
REQ  START: 
REQ  STOP: 


WED?  THUR: 

_ g  "  0 

24 _ 24 

"  0 

^  24 


Motor  HP: 
"HPEffi^ 


so'oo 

0^ 


1  Load  Factor: 

j _ _ _ _ _ .  . . . . . . . 

0.80 

i  CFM-HTG: 

0  ! 

CFM-CLG:! 

_  xoaT 

%Area: 

CHILLER  CaIp^ONS): 

kw-tonT 

BLR  CAP  INPUT7BfUH)r 
BLR  CAP  OUTPUtT^UH)? 


1 

REQUIRED  1 

HRA^R  i 

PRESENT 

HR/YR 


CLG  HRS  ON:, 
HTG  HRS  ON: 
H/CHRS  ON: 

"CLG^HRSS^ED:~ 
HTG  HRS  SAVED: 
C/H  HRS  SAVED: 


3,360 

3,360 

5,376! 

5,376 

8,760 

8,760 

0: 

n 

U 

0 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC:; 

0.00161 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-57 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/CWW 


BLDG:  0200 

BUILDING  NAME:  ADMIN  GEN  PURP 

I';,  '/'-/i-  "'/■? 

System  Type: 

[26 

System  Name: 

Pump  1 

[System  Number: 

HWP-2  ! 

1/  /■EuMriPN--g#sii 

Schedule  ST/SP; 

0.00 

.oo: 

0.00 

Opt  STISP 

0.00 

9,946.67: 

o.oo; 

Duty  Cycle 

0.00 

o.oo: 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

9,946.67 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventitation/Recircuiation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

d.oo 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


3.00 


TOTAL 


9,94e.e7i 


ZM 


.Ti  POINTS /-POINTS.  '...POINTS,!:. POINTS' r  -;/': 


24  Scheduled  start/stop  control  -  1 

Pump;  Optimum  start/stop  -  Pump; 

Demand  limiting  -  Pump 


0 


1 


0 


$386.00 


r'^TOTALT-f'-sViv-.f;: 


$3^.00 


G-58 


BUILDING  202 

PHYSICAL  FITNESS  CENTER 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE*  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM.AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0202 


BUILDING  NAME:  PHYS  FITNESS  CTR 


System  Type:|1 5  | 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

^HU-1  ^ 

Catagory  Number: 


16 


^Occupancy  HRS:  jOccupancy  Days: 

IM-F;  SAT-SUisl^ 


l^onstruction: 


BRICK  AND  CMU 


Use: 


iGYMNASIUM 


10600-2200 


Weeks  of  Winter:- 


Weeks  of  Summer: 


_3^ 

20^ 


|Y$pWOPemNd$CHgPMlE 

''-g 

SUN: 

MON:  TUE; 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

i _ 0 

o:  1 

0 

0 

0  ^ 

0 

0 

PRES  STOP: 

_ 24 

24 

24’ 

24  ’ 

24 

24 

24 

REQ  START: 

_ 9 

6 

~~s 

6 

6  ” 

_ ^^6  ; 

9 

REQ  STOP: 

22 

22 

22 

22 

_ 22  [ 

21 

'' ; — 

<  .  X/S 


-7 

Motor  HP: 

....  -  — ^ 

HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG: 

4,500 

CFM-CLG: 

0: 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0, 

gouRSCALcua-nows  ■  ; 


IREOUIRED 

!HR/YR 


PRESENT 

IHR/YR 


I  CLG  HRS  ON: 

2,080 

3.360 

HTG  HRS  ON: 

3,328i 

5,376: 

H/C  HRS  ON:^ 

5.423; 

8,760 

CLG  HRS  SAVED: 

"l^80 

HTG  HRS  SAVED: 

2,048: 

i 

C/H  HRS  SAVED: 

3,337 

HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

■  —  -  -  .  1 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC: 

0.0000083 

NSUCHC: 

0.000637 

1  NSUCC:; 

0.00168 

DDCCHC: 

0.0000143 

DDCCC: 

0.0000378 

'  NSC: 

425000 

;  DDCH: 

11000 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-59 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM.AJN/AMS 


BLDG-  0202  BUILDING  NAME:  PHYS  FITNESS  CTR 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1 

WH/yr 


Schedule  ST/SP 


1, 958.731 


Duty  Cycle 

o.oo' 

o.oo' 

0.00’ 

Demand  Limit 

1.17 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

1.17 

2,425.46 

0,00 

Economizer 

0.00 

0.00; 

0.00 

Venti  lation/Reci  rculati  on 

0.00 

0.00: 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Maintenance,  Run  Time, 
_ and  Safety  Alarms 

i^^TroTAjFZZn 


■;  2,426.46):  4- 


P©mcs5 

iuWCTN 


^'fMlJMCSAPPLrcllfbCv  #  .DO  a’DI 


,.DO  AO“ 


‘r;-. 


f,Sl5-2'!S| 


FOINTSf  POINTS  TOINTS  POINTS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


A'CDSTf;’'!v- 

^$348^0 


$1,097.00 

$272.00 


$399.00 


2,116,00 


G-60 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM.AJN/AMS 


BLDG:  0202 


Building  UA:| 


BUILDING  NAME:  PHYS  FITNESS  CTR 
6,674|  I  CONDITIONED  SOFT: 


System  Type:ll3 

System  Name:  Large  Single  Zone  air  handling  unit 
System  Number:|AHU-2 


Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

16  BRICK  AND  CMU 

GYMNASIUM 

:0600-2200 

jM-F;  SAT-SUN 

Weeks  of  Winter:! 
Weeks  of  Summer:! 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

Oi 

0 

0: 

o; 

PRES  STOP: 

24 

_ 24 

24 

24 

_ 24 

24 

_ _ 24 

REQ  START: 

9 

6 

6 

_ 6! 

6 

6 

””  '9 

REQ  STOP: 

!  21: 

^  -  22 

22 

22 

22 

22 

21 

fS'W'-'^'vr^vr; 

'"J  >  - 


HP  Effic: 


Load  Factor: 

0.80 

CFM-HTG: 

18,500 

CFM-CLG: 

18,500 

%OA: 

10% 

%Area: 

10% 

CHILLER  CAP  (TONS): 

_ 

KW-TON: 

o.oo" 

BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


REQUIRED  PRESENT 
iHRrrR  HWYR 

CLG  HRS  ON 

2,080;  3,360 

HTG  HRS  ON 

3,328  5,376 

H/C  HRS  ON 

5,423  8,760 

CLG  HRS  SAVED 

1,280 

HTG  HRS  SAVED 

2,048 

C/H  HRS  SAVED 

3,337 

HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC:; 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC: 

0.0000083 

NSUCHC: 

0.000637 

NSUCC: 

0.00168 

DDCCHC: 

0.0000143 

DDCCC: 

0.0000378 

NSC: 

425000 

DDCH: 

11000 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-61 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM.AJN/AMS 


BLDG:  0202 


BUILDING  NAME:  PHYS  FITNESS  CTR 


System  Type: 

113 

System  Name: 

Large  Singte  Zone  air  handling  unit 

System  Number: 

AHU-2 

sriHittaCir 

Schedule  ST/SP- 

0.00 

13,518.47| 

129.03; 

Opt  ST/SP| 

0.00 

1,115.34| 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

7.46 

O.OOj 

0.00 

Night  Setback 

0.00 

39,326.56 

283.65 

Sub  Total 

7.46 

53,960.38 

412.68 

Economizer 

0.00 

832.68 

0.00 

Ventilation/Recirculation 

0.00 

120.19 

11.79 

DDC  Control 

0.00 

1,434.62 

7.34 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

o.oo: 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


}MM  74t^'rv?^y^"-sg.347.8g; 


5.00 


TOTAt 


5.00 


rUMCS'’" 
irUNCTN" 
|/  NO.  " 


18 


26 

33 

36 

40 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Large  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 

Maintenance  (filter)  alarm  -  AHU 


1 


0 

0 


2 

1 

0 

0 


0 

0 


1 

4 

0 

2 

0 


$348.00 


$1,281.00 

$272.00 

$399.00 

$112.00 
if  2,41^;^. 


G-62 


T 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-0-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

09-Dec-95 

JM.AJN/AMS 


BLDG:  0202 


BUILDING  NAME:  PHYS  FITNESS  CTR 


Building  UA:| 


6,674 


CONDITIONED  SOFT: 


51,307 


System  Type:|3 


System  Name:|Small  steam  boiler 


System  Number:|BLR-1 


Category  Number: 

Construction: 

Use:  iOccupancy  HRS:  Occupancy  Days: 

_ 

BRICK  AND  CMU 

GYMNASIUM  ^600-2200  iM-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

_ 

_ _ _ 

. .  . . 

- 

SYSTSuOPiRAm 

IGSC 

HI6DU 

li£  '-aF- 

’^sunT" 

MON: 

TUE:  WED: 

THUR: 

PRES  START: 

0 

0 

0 

0 

0 

PRES  STOP: 

'  24 

24 

24 

2A 

24 

REDSTART: 

““9  I 

6 

6 

_ 6  _ 

REQSTOP: 

21 

22 

22 

22 

22 

'  CC  "  ' 

Motor  HP: 

0.00 

HP  Effic: 

0.00 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

5,313,000 

BLR  CAP  OUTPUT  (BTUH): 

4,250,000 

! 

K?NS 

".a.'' '  ' 

REQUIRED  i 

PRESENT 

HRATR 

HR/YR 

CLG  HRS  ON: 

2,080; 

3,360, 

HTG  HRS  ON: 

3,328: 

5,3761 

H/C  HRS  ON: 

5.423| 

8,760j 

CLG  HRS  SAVED: 

1,280 

HTG  HRS  SAVED: 

2,048; 

j 

C/H  HRS  SAVED: 

3,337j 

FRI:  SAT: 


24 


24 


22 


21 


HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC:: 

0.0000083 

!  NSUCHC: 

0.000637 

NSUCC: 

0.00168 

1  DDCCHC: 

0.0000143 

DDCCC: 

0.0000378 

NSC: 

425000 

DDCH: 

11000 

OPT:! 

305 

CHWR: 

17.5 

1  CNWR: 

0 

OAR: 

5.67 

G-63 


1 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 
09- Dec-95 
JM.AJN/AMS 


BLDG;  0202  _  _ _ 

BUILDING  NAME:  ,P„HYS  FITNESS  <■. 

ALUULA  IIUM  ;»L 

. . . . 

■  ■■■'  . 

System  Type:  3 

System  Name: 

Small  steam  boiler 

System  Number: 

BLR-1 

.}  ami 

Schedule  ST/SP 

aoo 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

o.oo" 

0.00 

0.00 

~  Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

I  0.00 

0.00 

Chiller  Demand  Limit 

0.00 

r  o”oo 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safetv  Alarms 

4.00 

fe  TOTAL  : 

;  ’  r  0*00'  0.00 

:  ,  .  ;4.00 

:UMCS 

-:NdT'-  ■ 


. . . 

’  POINTS  POJpre  POINTS: 


steam  Boiler  Monitoring 


1 


0 


$1,015.00 


G-64 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

01-94-D-0033  DATE:  16-Sep-95 

-EY.  KS  PREPARED  BY:  JM.AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0202 


Building  UA:! 


BUILDING  NAME:  PHYS  FITNESS  CTR 

6,674  ;  CONDITIONED  SOFT: 


51,307 


System  Type:  7 

System  Name:  Large  air  cooled  chiller 
System  Number:|CH-1 


ICatagory  Number: 

jConstruction: 

Use: 

^Occupancy  HRS: 

Occupancy  Days: 

j 

16IBRICKANDCMU 

GYMNASIUM 

10600-2200 

IM-F;  SAT-SUN 

Weeks  of  Winter:! 
Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

_ a  _ 

0 

:  0 

PRES  STOP: 

24 

24 

_ 24 

24 

24 

24 

24 

REQ  START: 

9 

_ _ e 

.~3.. 

J6 

6 

9: 

REQ  STOP: 

21 

22 

22 

22 

22  „ 

22 

21 

Motor  H 


HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

45 

KW-TON: 
BLR  CAP  INPUT  (BT UH): 
“bLR  CA^UTPUT  (BTUH): 


jREQUIRED 

[HR/YR 


pre^T  ~ 

HR^TR 


CLG  HRS  ON 

2,080  3,360 

HTG  HRS  ON 

3,328  5,376 

H/C  HRS  ON 

5,423  8,760 

CLG  HRS  SAVED 

1,280 

HTG  HRS  SAVED 

2,048 

C/H  HRS  SAVED 

3,337 

HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC: 

0.0000083 

NSUCHC: 

0.000637 

NSUCC: 

0.00168 

DDCCHC: 

0.0000143 

DDCCC: 

0.0000378 

NSC: 

425000 

DDCH: 

11000 

OPT: 

305 

CHWR: 

*^;5 

CNWR: 

0 

OAR: 

5.67 

G-65 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM.AJN/AMS 


BLDG:  0202 


BUILDING  NAME:  PHYS  FITNESS  CTR 


jSystem  Name: 

:  i 

Large  air  cooied  chiller 

j 

System  Number: 

CH-1 

j 

Schedule  STtSP 
””  OptST/SP" 

Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

^  TOTAL  1 


O.OOi 

.00 

0.00; 

0.00' 

0.00 

o.ool 

0.00 

0.00 

0.00 

0.00; 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00^ 

0.00 

0.00 

0.00 

0.00 

0-00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

787.50 

0.00 

0.00 

0.00 

0.00 

37.87 

0.66 

0.00 

p;U'MCS:V 

L'NOI:;'" 


1 1^|§ 

Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control  - 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Large  Air 
Cooled  Chiller 

Alarms  -  Chiller 

Chiller  demand  limiting  -  Large  Air 
Cooled  Chiller 


■■  DO  .  'AO  -r" 

POINTS  POINTS  s  f^IN'K  POINTS 


COCT  ; 


$386.00 


$1,133.00 

$281.00 

$530.00 

$2,330.00 


G-66 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01  -94«D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406^001 

16-Sep-95 

JM.AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0202 


BUILDING  NAME:  PHYS  FITNESS  CTR 


Building  UA:{ 


6,674 


CONDITIONED  SOFT: 


51,307 


System  Type: 

26 

System  Name: 

Pump 

System  Number: 

CT-1  1 

Category  Number: 

Construction: 

Use: 

Occupancy  HRS: 

bccupancy  Days: 

16 

BRICK  AND  CMU 

IGYMNASIUM 

10600-2200 

M-F;  SAT-SUN 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


SUN: 

MON: 

'""^fuEr 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

^  24 

24 

24 

REQ  START: 

9; 

6 

6 

_ 6 

' 

9 

REQ  STOP: 

1  21 

22 

_ 22 

22 

22 

21 

. 0.75 

j  HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

"0 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

b 

BLR  CAP  OUTPUT  (BTUH): 

0 

pUR$ 

iREQUIRED  PRESENT 
iHRA^R  HRA^R 


CLG  HRS  ON: 

2,080; 

3,360 

HTG  HRS  ON: 

1 

3,328; 

5,376 

H/CHRSON: 

5,423: 

8,760 

j  CLG  HRS  SAVED: 

1,280 

HTG  HRS  SAVED: 

2,048 

C/H  HRS  SAVED: 

3,337 

CQN$TANT$  1  '¥t  #  ■  - .  , 

HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC: 

0^0000083' 

NSUCHC:; 

0.000637 

NSUCC:: 

0.00168 

DDCCHC: 

0.0000143 

DDCCC: 

0.0000378 

NSC: 

425000 

DDCH: 

^  iTobo 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-67 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  JM.AJN/AMS 


BLDG:  0202 


BUILDING  NAME:  PHYS  FITNESS  CTR 


System  Type: 

26 

System  Name: 

Pump 

System  Number: 

CT-1 

^  kW/yr 


mm 


Maintenance,  Run  Time, 
and  Safety  Alarms 


2,470,041: 


MHUyr 


Schedule  ST/SP 

o.oo! 

2,263.19 

0.00 

OptST/SP: 

0.00 

206.85; 

0.00 

Duty  Cycle 

0.00 

0.00 

o.oo; 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

2,470.04 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

. 'tyPiCAtSYSTEM';P01NT:ANp.^^^ 

tUNCTN  '  '  tJMCS  ^PLICATION  ■  DO^  "i  ’  AO".^'-- -jM-iSr'"-  ’AI- 

:  POINTS  'POlim  J»01!H:^:  Pp 

24  Scheduled  start/stop  control  -  10  10 

Pump;  Optimum  start/stop  -  Pump; 

Demand  limiting  -  Pump 


$386.00 


$386.00 


G-68 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM.AJN/AMS 


BLDG:  0202  BUILDING  NAME:  PHYS  FITNESS  CTR 

Building  \JA:\  6.674!  [  CONDITIONED  SQFT:j  51,307 

System  Type:|l6  ^  '  ^  ^  ~~ 

_ System  NameilHeating  and  Ventilating  Unit _ _ _ _ 

System  Number:|UH-1  _ 


Category  Number:  IConstruction: 

16|BRICKAND  CMU 


|Use: 

GYMNASIUM 


jOccupancy  HRS: 
10600-2200 


lOccupancy  Days: 
iM-F;  SAT-SUN 


Weeks  of  Winter: j 
Weeks  of  Summer: 


SUN:  MON: 


TUE:  WED:  THUR: 


PRES  STOP: 

_ 2A  __ 

24  _ 

24; 

24 

'  24~ 

24 

24; 

REQ  START: 

9 

6 

6 

^'”6 

9 

REQ  STOP: 

21 

22  , 

22 

_ 22 

^  22 

_ 22 

21 

'"113^  4\ 


^  Motor  HP:| 

1.50 

HP  Effic: 

0.74 

Load  Factor:; 

0.80 

CFM-HTG: 

8,000 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

16% 

CHILLER  CAP  (TONS): 

0 

K^ON: 

o.oo" 

BLR  CAP  INPUT  (BTUH): 

0" 

BLR  CAP  OUTPUT  (BTUH): 

0 

CLG  HRS  ON: 

2,080 

3,360 

HTG  HRS  ON:: 

3.328' 

5,376 

H/C  HRS  ON: 

5,4231 

8.760 

CLG  HRS  SAVED: 

1,280 

HTG  HRS  SAVED: 

2,048 

C/H  HRS  SAVED: 

3,337 

HOAUHC: 

20.9 

HOAUH:! 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY:' 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC:| 

0.0000083 

NSUCHC: 

0.000637 

NSUCC:; 

0.00168 

DDCCHC: 

0.0000143 

DDCCC: 

0.0000378 

NSC: 

425000 

DDCH: 

11000 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-69 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM.AJN/AMS 


BLDG:  0202 


BUILDING  NAME:  PHYS  FITNESS  CTR 


System  Type: 

16  I 

;System  Name: 

Heating  and  Ventilating  Unit  | 

iSystem  Number: 

UH-1 

Schedule  ST/SP 

o.oo; 

2,477.53, 

0.00 

Opt  ST/SP 

0.00, 

368.97: 

0.00! 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00^ 

0.00 

0.00 

Night  Setback 

o.oo; 

0.00 

453.83 

Sub  Total 

0.00 

2,846.49 

453.83 

Economizer 

0-00 

0.00 

0.00 

Ventllation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

11.75 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

/  3.00 

l  TOTAL.v^:-.Ul 

'  -  4S5.5ar[,  ; 

fCNClN  ;  .  UMCS  APPLICATION 

.NO.' . ' . . 


.DO,:;,  .:;AO..,Ar;,-::;:=-:AiI>r 

POINTS  POINTS  POINTS  POINTS 


.'ai  ,  V,  '  COST  ■, 


18  Scheduled  start/stop  control  -  AHU;  1 

Optinnum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit  0 

33  Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 


1 


$348.00 


0 

0 


3  $813.00 

0  $272.00 


$1,433.60 


G-70 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM.AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0202 


BUILDING  NAME:  PHYS  FITNESS  CTR 


Building  UA: 


6,674: 


CONDITIONED  SQFT:i 


51,307i 


System  Type:l16 


System  Name:  Heating  and  Ventilating  Unit 


System  Number:  UH-2 


~  ^  ^  ‘46r  j/'  -  Vl':Sds  jfii  . 


Category  Number:  {Construction: 

jUse; 

Occupancy  HRS: 

{Occupancy  Days: 

16  BRICK  AND  CMU 

{GYMNASIUM 

i0600-2200 

M-F;  SAT-SUN 

Weeks  of  Winter:! 


Weeks  of  Summer: 


32! 

20 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

O' 

0 

!  0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

_2^ 

REQ  START: 

9 

6 

6 

I  6 

6 

6 

9 

REQ  STOP: 

21 

22 

22 

22 

22 

_ 22 

_ _21 

'“'Motor  HP:!  ' 

1.50 

HP  Effic: 

0.74 

Load  Factor: 

0.80 

CFM-HTG: 

8,000 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

16% 

CHILLER  CAP  (TONS):  0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOURS  CALCULATIONS  r  r  : 

i- 

iREQUIRED  PRESENT 
iHRA^R  HR/YR 

CLG  HRS  ON:  2,080 

3,360 

HTG  HRS  ON:  3,328 

5,376 

H/C  HRS  ON:  5,423 

8,760 

CLG  HRS  SAVED: 

1,280 

HTG  HRS  SAVED: 

2,048 

C/H  HRS  SAVED: 

3,337 

CONSTANTS 


HOAUHC: 

20-9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC: 

0.0000083 

NSUCHC: 

0.000637 

NSUCC:: 

0.00168 

DDCCHC:! 

0.0000143 

DDCCC:! 

0.0000378 

NSC: 

425000 

DDCH: 

11000 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-71 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #;  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM.AJN/AMS 


BLDG:  0202 


BUILDING  NAME:  PHYS  FITNESS  CTR 


System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number:  ! 

UH-2  ' 

j  Schedule  ST/SP 

OptST/SP 

o.ooj 

O.OOi 

Mmmm  ai 

2,477.53 

368.97 

0.00; 

0.00^ 

Duty  Cycle 

0.00 

o.oo: 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

453.83 

Sub  Total 

o.oo; 

2,846.49! 

453.83 

Economizer 

0.00 

0.00 

0.00 

Ventiiation/Recirculatlon 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

11.75 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

o.oo; 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


;2,846.4^; 


4^.56! 


WPIcMlYSfEM^POiNT'ANMdSTW^ 


OMCSrii 
UNCfN'j 


■’UMCS  APPlIcAincSf 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


POINTS- ■  ,POINlS;:;^PT|i;g,Jigfi^i 


cost: 


$348.00 


$813.00 

$272.00 


TOTAL; 


G-72 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM  AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0202 


BUILDING  NAME:  PHYS  FITNESS  CTR 


Building  UA:I 


6,674! 


CONDITIONED  SOFT:! 


51,307; 


1 

HI 

1 

IB 

System  Type: 

16 

System  Name; 

Heating  and  Ventilating  Unit 

System  Number: 

UH-3 

Catagory  Number:  |Construction: 

jUse: 

Occupancy  HRS: 

Occupancy  Days: 

16|bR1CKANDCMU 

[GYMNASIUM 

;0600-2200 

IM-F:SAT-SUN 

Weeks  of  Winter: 

32 

1  Weeks  of  Summer: 

2o; 

MON: 

TUE:  \^D: 

THUR: 

FRI: 

SAT: 

PRES  START:  0 

0 

0 

_g 

0 

0 

0 

PRES  STOP:  24 

24 

24 

24 

24 

24 

24 

REQ  START:  9 

6 

6 

~6 

“6 

6 

. .  9 

REQ  STOP:  21 

22 

22 

22 

21 

iNPUtS*-tf  « 4%-: '  * . 

v-r ' 

-  -V 

CONSTANTSjfii'S.-^’..-;- 

Motor  HP: 

2.00 

HOAUHC 

20.9 

HP  Effic; 

. 

0.78 

HOAUH 

33.6 

Load  Factor: 

0.80 

COAUHC 

0.000213 

CFM-HTG: 

5,750 

COAUC 

0.000562 

CFM-CLG: 

0 

HOAOHC 

27.8 

%OA: 

0% 

HOAOH 

44.7 

%Area: 

11% 

COAOHC 

0.000391 

CHILLER  CAP  (TONS): 

0 

COAOC 

0.00103 

KW-TON: 

0.00 

DC  DUTY 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC 

0.000022 

ECHC 

0.0000083 

NSUCHC 

0.000637 

HOURS  GAtCUCAtlONS 

kVfl;  5; 

NSUCC 

0.00168 

REQUIRED  PRESENT 

DDCCHC 

0.0000143 

'hratr 

iHRrrR 

DDCCC 

0.0000378 

CLG  HRS  ON: 

2,080 

3,360 

1 

NSC 

425000 

HTG  HRS  ON: 

3,328 

5,376 

DDCH 

11000 

H/C  HRS  ON: 

5,423 

8,760 

OPT 

305 

CLG  HRS  SAVED: 


1,280 


CHWR 


HTG  HRS  SAVED: 

2,048 

C/H  HRS  SAVED: 

3,337 

CNWR 


OAR 


17.5 


5.67 


G-73 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO;  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM.AJN/AMS 


BLDG:  0202 


BUILDING  NAME:  PHYS  FITNESS  CTR 


iLcuLATiqFsi 

tc. 

JMM/ 

System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

UH-3 

iir#.saaia«H,t.sH 

Schedute  ST/SP 

0.00 

3,133.97 

0.00; 

OptSTASP 

0.00 

466.73 

0.00 

Duty  Cycle 

0.00 

0.00 

o.oo; 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

312.01 

Sub  Total 

0.00 

3,600.69 

312.01 

Economizer 

0.00 

0.00 

o.oo' 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

8.08 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

TOTAL  :  :l 

;->v.'!nv;3, 600.1^ 

Kv  35K).pj .. .  t  •  •  3.00, 

. ctn: 


FJ 


^  Jr-  c''5<  ‘  J  4  '  -  '  '' 

. 


SlCO^;' 


„„,4i»fe',ra 

!  1'  •■fj.:- 


ill 


tesgy?./ aM'  '  SirtS:!:S'A8:!;!sai^jagSiB^ 


)INTS  POINTS  POINTS 


18 


30 

33 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


1 


0 

0 


0 

0 


1 


3 

0 


$348.00 


$813.00 

$272.00 


- . 


TOTAL: 


.  .  ..  ^ 
l'  ’  ,A,  . 


$1,433.0Cf: 


G-74 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT,  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM.AJN/AMS 


BLDG:  0202 


BUILDING  NAME:  PHYS  FITNESS  CTR 


Building  UA:' 


6,674! 


CONDITIONED  SOFT: 


51,307 


System  Type: 


16 


System  Name: 


System  Number: 


[Heating  and  Ventilating  Unit 


UH-4 


if-:  'f 

'  . 


{Catagory  Number:  IConstruction: 


Use: 


Occupancy  HRS: 


[Occupancy  Days: 


!  16!BRICKANDCMU 

[GYMNASIUM 

[0600-2200 

iM-F;  SAT-SUN 

1  Weeks  of  Winter:: 

32! 

Weeks  of  Summer: 

2o: 

HI 

k'Ai 

1 

IS 

i 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  0 

0 

0 

_ __0 

0 

0 

0 

PRES  STOP:  24 

_ 2A 

24 

24 

24 

24 

24 

REDSTART: _ 9 

6 

6 

_ 6 

_  __ 

6 

9 

REQ  STOP:  21 

22 

„__22 

22 

22  __ 

22 

yf 

Instants 

Motor  HP: 

1.50 

HOAUHC: 

20.9 

HP  Effic:; 

0.74 

HOAUH: 

33.6 

Load  Factor: 

0.80 

COAUHC: 

0.000213 

CFM-HTG: 

8,000 

COAUC: 

0.000562 

CFM-CLG: 

8,000 

HOAOHC: 

27.8 

%OA: 

0% 

HOAOH: 

44.7 

%Area: 

21% 

COAOHC: 

0.000391 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00103 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

o: 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.000022 

ECHC: 

0.0000083 

NSUCHC: 

0.000637 

fhlOURS  CALCULATIONS 

NSUCC: 

0.00168 

IREQUIRED  PRESENT 

1  DDCCHC: 

0.0000143 

iHRA^R 

IHRA^R 

1  DDCCC: 

0.0000378 

CLG  HRS  ON:' 

2,080 

3,360 

1  NSC: 

425000 

HTGHRSON: 

3,328 

5,376 

DDCH: 

11000 

H/C  HRS  ON: 

5,423 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

1,280 

CNWR: 

0 

HTG  HRS  SAVED: 

2,048 

OAR: 

5.67 

C/H  HRS  SAVED: 

3.337 

EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 
1 6-Sep-95 
JM.AJN/AMS 


BLDG:  0202 

fsZ'-  TT^-TTTv; 


BUILDING  NAME:  PHYS  FITNESS  CTR 


ISystemType:  16 

System  Name:  jHeating  and  Ventilating  Unit 

-i 

System  Number:  IUH-4 

Schedule  ST/SP' 

Iff 

o.ooi 

2,477.53 

0.00; 

!  Opt  ST/SP; 

0.00 

368.97 

0.00 

_ J — 

Duty  Cycle 

0.00 

O.OO: 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

595.65; 

Sub  Total 

0.00 

2,846.49 

595.65 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

5700^ 

15.42 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL- 


2,846, 4»:; 


eii-OTj 


llJMCSvs 

feuNCTN' 

fejsbsli; 


}  Typical  s?sjEi|i  point  and 

"  ~  :  .  POINTS  f  POINTS  POMTS 

Scheduled  start/stop  control  -  AHU;  10  0  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit  0  10  3 

Outside  air  damper  ventilation  and  0  10  0 

recirculation  control  -  AHU 


U.l.'tJ 


$348.00 


$813.00 

$272.00 

$1,433.00 


G-76 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM.AJN/AMS 


BLDG:  0202 


Building  UA: 


BUILDING  NAME:  PHYS  FITNESS  CTR 

6.674i  CONDITIONED  SOFT: 


''"'I”’'; 


System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

UH-5 

Catagory  Number:  IConstructlon: 

I  lejBRICK  AND  CMU" 


jUse:  jOccupancy  HRS: 

IGYMNASIUM  i0600-2200 


{Occupancy  Days: 
{M-F;  SAT-SUN 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

PRES  START: 
PRES  STOP: 
REQ  START: 
REQ  STOP: 


SUN:  MON: 

~~~a  ~~o 

2A  _ 2^ 

9  6 


WED:  THUR: 

0  0 

^ 

6  6 

— 


Motor  HP: 
HP  Effi^ 
Load  Factor:: 
CFM-HT<^ 
CFM-CLG: 

”  %o^ 

%Area: 

CHILLER  CAP  {TOH^ 
KW-TON: 
BLR  C^  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


REQUIRED  {PRESENT 


IHRIYR 

IHRTiTR 

CLG  HRS  ON:; 

2,080' 

3,360 

HTG  HRS  ON: 

3,328' 

5,376 

H/C  HRS  ON: 

5,423; 

8,760 

CLG  HRS  SAVED: 

HTG  HRS  SAVED: 

2,048 

C/H  HRS  SAVED: 

3,337 

0;  : 

0 

24 

24 

6 

9 

22 

21 

iONSTAI 

HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC: 

0.0000083 

NSUCHC: 

0.000637 

i 

NSUCC: 

0.00168 

DDCCHC: 

0.0000143 

DDCCC: 

0.0000378 

NSC: 

425000 

DDCH: 

11000 

OPT: 

305 

CHWR: 

17.5 

CNWR:! 

0 

OAR: 

5.67 

G-77 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
JM.AJN/AMS 


BLDG:  0202 

System  Type: 
System  Name: 

I — — - - - — 

iSystem  Number: 


BUILDING  NAME:  PHYS  FITNESS  CTR 

InerW  ^S^ulAtiqn 


IHeating  and  Ventilating  Unit 
IUH-5 


kVWtfyr 


jWpjj^g 


MH/yr 


'  Schedule  ST/SPi 

0.00: 

2,477.53; 

0.00 

OptST/SP 

0.00. 

368.971 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00^ 

o.ool 

Night  Setback 

0.00 

0.00 

453.83 

Sub  Total 

0.00 

2,846.49 

453.83 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

6M 

11.75 

HW  OA  Reset 

0.00 

0.60' 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


Bmi, 

ciil; 

yrNo;--:..;:- 


V  f  f ;  TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

'Cig.'U^CSApAlCATION  ^  "  DO  Df  f  -  AI"'"''' 

S  IK>INTS  '  roiim  POINTS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


COST 


$348.00 


$813.00 

$272.00 

$1,433.00 


G-78 


BUILDING  203 
CALVARY  MUSEUM 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AMS/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0203 


BUILDING  NAME:  CAVALRY  MUSEUM 


Building  UA:: 


2,265' 


CONDITIONED  SOFT: 


5,800 


System  Type:  14 

System  Name: 

Large  Single  Zone  air  handling  unit  with  Humidification 

System  Number: 

AHU-1 

Catagory  Number:  jConstruction: 

lUse: 

lOccupancy  HRS:  Occupancy  Days: 

:  4!sANDSTONE  BLOCK 

ADMINISTRATION 

10700-1700  M-F 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


SYSTEM  OPERATING  SCHEDULE 

'^V-' 

FRI:  SAT:’ 

'  i..,  V.  ^ 

SUN: 

MON:  TUE: 

.  ,  ,Sv.,  J  S.  .  V  >‘5-!", 

WED:  THUR: 

PRES  START: 

0 

0:  : 

_g 

0  0  ^ 

0  0 

PRES  STOP:  ^ 

24 

24 

l4 

24  24 

24  24 

REDSTART:  ~ 

0 

7 

II 

7  7 

7  0 

REQSTOP:  ~ 

0 

16 

16"  16 

16  0 

■ 


Motor  HP:! 
HPEffic:^ 
Load  Factor:^ 
CFM-HT(^ 
CFM-CLG: 
%OA: 
%Area: 


CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH):; 
BLRCAPOUTPlJir(BTUH 


lig 

0.82 

0^ 

5,200 

5,200 

20% 

100% 

0 

0.00 

a 


REQUIRED  iPRESENT  I 

HRT^R  HRA^R 

CLG  HRS  ON 

900;  3,360; 

HTG  HRS  ON 

1,440|  5,376| 

H/C  HRS  ON 

2.346|  8,760 

CLG  HRS  SAVED 

1  2,460 

HTG  HRS  SAVED 

;  3,936 

C/H  HRS  SAVED 

1  6.414j 

iiiiffilcKfpiSg' 

■'<  r-  j  " 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 ; 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

1  DDCH:; 

43100 

OPT: 

305 

r  CHWR:! 

17.5 

CNWR: 

0 

OAR:| 

5.67 

G-79 


'4 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

09-Dec-95 

JM/AMS/AJN 


BLDG:  0203 

BUILDING  NAME:  CAVALRY  MUSEUM 

ENlRdrWcUUtiONSUM  :  :  J. 

iSystem  Type: 

i 

System  Name: 

Large  Single  Zone  air  handling  unit  with  Humidification 

ISystem  Number: 

AHU-1  i 

I 

Schedule  ST/SP 

0.00 

23.453.55 

185.43 

Opt  ST/SP 

0.00 

1,115.34 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00; 

Night  Setback 

0.00 

20,31 0.50; 

296.72 

Sub  Total 

0,00 

44,879.39 

482.14 

Economizer 

0.00 

290.39 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

8.82 

DDC  Control 

0.00 

5,014.79 

97.62 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0-00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

5.00 

i  TOTAL 

1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

31  Direct  digital  control  -  AHU  w/  0 

Space  Humidity  Control 

33  Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 

36  Outside  air  damper  economizer  0 

control  -  AHU 

40  Maintenance  (filter)  alarm  -  AHU  0 


3 

1 

0 

0 


0 

0 

0 

1 


5 

0 

2 

0 


$348,00 


$1,849.00 

$272.00 

$399.00 

$112.00 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AMS/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0203 


BUILDING  NAME:  CAVALRY  MUSEUM 


Building  UA: 


2,2651 


CONDITIONED  SOFT:; 


5,8001 


System  Type: ,7 


System  Namer  Large  air  cooled  chiller 


System  Number:  CH-1 


TYPICAL  BUILDING  INFQRMA^^^^^^ 


Category  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

4SANDSTONE  BLOCK 

ADMINISTRATION 

0700-1700 

M-F 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


. . . . . 

SUN: 

MON: 

’"'^''tueT 

\  X.  ,1.  . 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

Oi 

'  0 

0 

0= 

01 

PRES  STOP: 

24 

24 

24 

24 

_ 24 

_ 24 

24 

REQ  START: 

0 

7 

7 

7 

7 

7: 

0 

REQ  STOP: 

_ 0 

16 

16 

16 

IIIji 

16 

0 

---  - 

Motor  HP: 

3.00 

HOAUHC:  27.8 

HP  Effic: 


0.72 


Load  Factor: 


0.80i 


CFM-HTG: 


CFM-CLG: 


%OA: 


0%: 


%Area: 


0% 


CHILLER  CAP  (TONS): 


60 


KW-TON: 


BLR  CAP  INPUT  (BTUH): 


BLR  CAP  OUTPUT  (BTUH): 


j.m 

0 

d 


HOpRSCMBeyi^TldNS 


'r,r  ■ 


, 

REQUIRED 

PRESENT 

HRA'R 

HR/YR  i 

CLG  HRS  ON:; 

900 

3,360 

HTG  HRS  ON: 

1.440 

5,376| 

H/C  HRS  ON: 

2.346; 

8.760i 

CLG  HRS  SAVED: 

2,460i 

HTG  HRS  SAVED: 

3,936; 

C/H  HRS  SAVED: 

6,414 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC:!  0 

HOAOHC 

40.4 

HOAOH 

65 

COAOHC 

0.000877 

COAOC 

0.00232 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.0000629 

ECHC 

0.0000238 

NSUCHC 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

r  NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AMS/AJN 


BLDG:  0203 


BUILDING  NAME:  CAVALRY  MUSEUM 


System  Type:  7 

i 

System  Name:  Large  air  cooled  chiller 

System  Number:  CH-1 

•,'■  yfUNCTQM  i 

KWAvr 

j'i 

MBfai/yr 

Schedule  ST/SP 

0.00 

6,159.9a 

O.OOl 

Opt  ST/SP 

O.OOi 

763.741 

o.ooi 

Duty  Cycle 

0.00' 

0.00: 

0.00^ 

Demand  Limit 

1.92 

0.00; 

o.ooi 

Night  Setback 

0.00 

O.OOi 

0.001 

Sub  Total 

1.92 

6,923.71 

o.oo: 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0-00 

o.oo' 

0.00 

HW  OA  Reset 

0.00 

0.00 

o.oo”” 

Chilled  Water  Reset 

0.00 

1,050.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

50.49 

6.00 

0-00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

foTAirr^ 


jMf: 


RtT;t?3.71j ; 


YfpieAt  a^tEM  pdiRf 

fonCtn  ""wcs^^iickTioN  -  i>o?5^'ai0i" 4  -  : 

NO.  "  .:r.*li;?^-'’-]i=;,SW|k,|.''..VSPOINTS'?.  lOiNTS-  POINTS' -f Pom’S 


5  f ^4¥~' I 


rcpSJJ 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  JM/AMS/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0203  BUILDING  NAME:  CAVALRY  MUSEUM 


Building  UAi' 

2.265i 

CONDITIONED  SQFT:i 

5,800 

mSMiNEWMATION  V 

System  Type:  26 

System  Name:;Pump 

System  Number:  CWP-1 

TYPICAL  BUILDMGINFORWO^^ 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

4|SANDSTONE  BLOCK  ADMINISTRATION 

0700-1700 

|M-F 

Weeks  of  Winter: 

32; 

Weeks  of  Summer:  20 


SYSTEM  OPE^TING  SCHEDULE" 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

_ 0_ 

0 

0 

0 

0 

0 

Oi 

PRES  STOP: 

24 

24 

24 

24 

_ 24 

24 

24 

REQ  START: 

0 

7 

7 

7 

0 

REQ  STOP: 

0 

16 

16 

_ 16 

16 

0 

inputs: 

. .  <  „  i  L  ^  , 

Motor  HP: 

3.00 

HP  Effic: 

0.79: 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS):; 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

hoO^rsMlcuOlWns 

REQUIRED  PRESENT 
HRATR  HRTTR  i 

CLG  HRS  ON:j 

900| 

3,360i 

HTG  HRS  ON: 

1,440i 

5,3761 

H/C  HRS  ON:! 

2, 3461 

8,760 

CLG  HRS  SAVED: 

2,460i 

HTG  HRS  SAVED: 

3,936: 

C/H  HRS  SAVED:  6,414 


HOAUHC: 

1  27.8 

HOAUH: 

!  44.6 

COAUHC:!  0 

COAUC::  0 

HOAOHC 

i  40.4 

HOAOH 

65 

COAOHC 

;  0.000877 

COAOC 

0.00232 

DC  DUTY 

0.17 

DC  DEMAND 

1  0.17 

ECC 

0.0000629 

ECHC 

0.0000238 

NSUCHC 

0.000609 

NSUCC 

0.00161 

DDCCHC 

0.000411 

DDCCC 

0.00109 

NSC 

131000 

DDCH 

43100 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR: 

5.67 

G-83 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION;  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AMS/AJN 


BLDG:  0203 


BUILDING  NAME;  CAVALRY  MUSEUM 

if  ENERGY 


■'f ''f  .f -"'5  ■:  'fvit  Y'li 


System  Type; 


26 


n 


System  Name: 


Pump 


System  Number: 


CWP-1 


;  mNCIIOl^ 

mmm^M 

Schedule  ST/SP 

0.00! 

5,575.17' 

0.00 

Opt  ST/SP 

O.OOi 

691 .23i 

0.00 

Duty  Cycle 

0.00' 

O.OOI 

0.00 

Demand  Limit; 

1.73 

O.OOi 

0.00' 

Night  Setback 

0,00 

0.00 

0.00 

Sub  Total 

1.73 

6,266.40 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00! 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00; 

0.00 

1 

Remote  Monitoring, 

3.00i 

Maintenance,  Run  Time, 

and  Safety  Alarms 

^  TOTAL  : 

If f  f  i  w 


Scheduled  start/stop  control  - 
Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


$386.00 


totaU 


BUILDING  205 
CALVARY  MUSEUM 


If 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

09-Dec-95 

JMAJN/AMS 


BLDG:  0205  BUILDING  NAME:  CAVALRY  MUSEUM 

i  Building  UA:i  5^  CONOmONED  SOFT:  16,496 


System  Type:|1 4 

System  Name: 

Large  Single  Zone  air  handling  unit  with  Humidification  j 

System  Number: 

AHU-1 

KPiS^ALlUlCDa 

''V''  ' 

Category  Number: 

Construction: 

lUse: 

Occupancy  HRS: 

'Occupancy  Days: 

4 

SANDSTONE  BLOCK 

ADMINISTRATION 

10700-1700 

iM-F 

Weeks  of  Winter:;  32 


Weeks  of  Summer: 

20 

^YStEMOPg^ 

TINGS 

cheC® 

'  '' 

SUN: 

MON: 

fuE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

_ _24 

_ 24 

_ 24 

24 

24 

REQ  START: 

12 

9 

^  9 

9 

. 9 

9 

REQ  STOP: 

17 

17 

17 

17 

17 

17 

17 

Motor  HP: 

5.00 

HP  Effic: 

0.82 

Load  Factor: 


CFM-HTG: 


0.80 

T1T4OO 

Imoo 


CFM-CLG: 


%OA: 


15% 


%Area: 


CHILLER  CAP  (TONS): 

KW-TON: 


BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


65% 


0.00 


REQUIRED  PRESENT 

HR/YR  :HR/YR 

1  CLG  HRS  ON: 

i  1,060j 

3,360: 

HTG  HRS  ON: 

;  1,6961 

i _ 1 _ ^ _ - 

5,376| 

H/C  HRS  ON: 

2,764! 

8.760| 

CLG  HRS  SAVED: 

2,300 

HTG  HRS  SAVE^ 

3,680 

C/H  HRS  SAVED:! 

5,996j 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC:: 

0.00161: 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH:! 

43100 

OPT:! 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-85 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  09-Dec-95 
PREPARED  BY:  JMAJN/AMS 


BLDG:  0205  _  , 

BUILDING  NAME:  CAVALRY  MUSEUM 

ENERGTCALCULAfibN  SUM 

System  Type: 

14 

System  Name: 

Large  Single  Zone  air  handling  unit  with  Humidification 

[System  Number: 

AHU-1 

n  1"  min:  \ 

Schedule  ST/SP 

0.00 

21, 928.121 

285.06 

Opt  ST/SP 

0.00 

1,115.34 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00, 

41,630.80, 

450.53 

Sub  Total 

O.DO 

64,674.26 

735.59 

Economizer 

0.00 

749.81 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

14.50 

DDC  Control 

0.00 

12,948.44 

^^48.23 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  IWlonttoring, 
Maintenance,  Run  Time, 
and  Safetv  Alarms 

5.00 

L  'TOTAU^^ilL- 

Ai';- - ■  4,  ,  5.M: 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

31 

Direct  digital  control  -  AHU  w/ 

Space  Humidity  Control 

0 

3 

0 

5 

$1,849.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

36 

Outside  air  damper  economizer 
control  -  AHU 

0 

0 

0 

2 

$399.00 

40 

Maintenance  (filter)  alarm  -  AHU 

0 

0 

1 

0 

$112.00 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01  >94.0^0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

09-Dec-95 

JMAJN/AMS 


HOAUHC 

27.8 

HOAUH 

44.6 

COAUHC 

0 

COAUC 

0 

HOAOHC 

40.4 

HOAOH 

65 

COAOHC 

0.000877 

COAOC 

0.00232 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.0000629 

ECHC 

0.0000238 

NSUCHC 

0.000609 

NSUCC 

0.00161 

DDCCHC 

0.000411 

DDCCC 

0.00109 

NSC 

131000 

DDCH 

43100 

OPT 

305 

CHWR 

17.5 

CNWR 

'  0 

OAR 

5.67 

G-87 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN/AMS 


BLDG:  0205 


BUILDING  NAME:  CAVALRY  MUSEUM 


y:  ;av;:  \ 


iSystem  Type: 

I14 

iSystem  Name: 

iLarge  Single  Zone  air  handling  unit  with  Humidification  i 

{System  Number: 

AHU-2  ! 

1?::;' J  << 

MiUni  : 

Schedule  SUSP 

0.00 

13,589.88 

0.00 

Opt  SUSP 

0.00 

691.23 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

22,641.31 

242.59 

Sub  Total 

0.00 

36,922.43 

242.59 

Economizer 

0.00 

407.79 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

7,042.13 

79.81 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

5.00 

■  TOTAL-' - -I 

^  ^  ^  O^OOj 

44,3«.35j 

y-,;r:s«2.4lj.- 

-,5.00 

...  •  -7,1 

^  y,  r- ' '  E  '.'  ‘  r.T~ 


AO 

.  !BfL?.r V  Vr_  V  —  '  , 


M: 


.  :.  POIi?rS  1?OINTS  POIi^ 


'-.I'- 

cost:  ;,-«■ 

s'f'E'-.Ei'uami 


18  Scheduled  start/stop  control -AHU;  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

31  Direct  digital  control  -  AHU  w/  0 

Space  Humidity  Control 

33  Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 

36  Outside  air  damper  economizer  0 

control  -  AHU 

40  Maintenance  (filter)  alarm  -  AHU  0 


3 

1 


0 

0 

0 


1 

5 

0 

2 


$348.00 

$1,849.00 

$272.00 

$399.00 

$112.00 


6-88 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JMAJN/AMS 


BLDG:  0205 


BUILDING  NAME:  CAVALRY  MUSEUM 


Building  UA:| 


5,291 ; 


CONDITIONED  SOFT: 


16,496 


System  Type: 

26  1 

! 

System  Name: 

Pump 

System  Number: 

CWP-I 

Catagory  Number: 

Construction: 

{Use: 

Occupancy  HRS: 

Occupancy  Days: 

_ 1 

SANDSTONE  BLOCK 

ADMINISTRATION 

10700-1700 

M-F 

!  Weeks  of  Winter:* 

32{ 

Weeks  of  Summer: 

20 

SYSTEM  OPte^ 

SHEDUl 

WED:  VhUR:  FW: 

. . 

VUN:  " 

MON: 

TUE: 

PRES  START: 

L_ 

0 

0|  I 

0 

0 

Oi 

0  ^ 

0 

PRES  STOP: 

24 

24! 

24 

24 

24 

24 

24 

REQ  START: 

12  1 

9 

9 

9 

9 

9 

9 

REQ  STOP: 

17  ; 

17 

17 

ff 

17 

17 

17 

IpWI 


HP  Effic: 


Load  Factor:' 


0.80 


CFM-HTG: 


CFM-CLG: 


%0A: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

6 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED  PRESENT 

HRA^R  IHRA^R 

CLG  HRS  ON 

1,060  3,360 

HTG  HRS  ON 

1  1,696|  5,376; 

H/C  HRS  ON 

2,764  8,760 

CLG  HRS  SAVED 

2,300 

HTGHRSSAVED 

3,680 

C/H  HRS  SAVED 

5,996 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC:; 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC:; 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-89 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JMAJN/AMS 


BLDG:  0205 

BUILDING  NAME:  CAVALRY  MUSEUM 

7i®iRGYidic;duiJtfii^^^  V 

ISystem  Type: 

26 

System  Name: 

Pump 

i 

Isystem  Number: 

CWP-1 

IWPSBS 

;mhim  i 

Schedule  ST/SP 

O.OOj 

8,410.78 

0.00 

^  Opt  ST/SP 

0.00| 

1,115.34 

o.oo; 

Duty  Cycle 

0.00: 

0.00: 

o.oo; 

Demand  Limit 

2.80 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

2.80 

9,526.13 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

r  TOTAL 

-  . ;  -  ,  -  2*S0j  ; ; 

UMCS 
*ICTN.1 
NO. 


lUMCSWUCAHON; 


IPOiNTi&u ' 


COST 


24  Scheduled  start/stop  control  - 

Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


1 


0 


1 


$386.00 


G-90 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-0*0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
JMAJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0205 


BUILDING  NAME:  CAVALRY  MUSEUM 


Building  UA: _ 5,2911  _  CONDITIONED  SOFT:;  16,496 

System  Type:|26 

System  Name:  Pump  _ 

System  Number:  HWP-1 


Category  Number:  Construction: 

4SANDSTONE  BLOCK 


jUse:  jOccupancy  HRS:  Occupancy  Days: 

ADMINISTRATION  i0700-1700  ilVFF 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

STEMOPER^ 

ktlNCS 

gfciifflj 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

^'6-,  ,  X 

FRI: 

SAT: 

PRES  START: 

0 

0' 

0 

0 

; _ g 

0 

0 

PRES  STOP: 

_ _2± 

24 

24 

24 

24 

24 

24 

REQ  START: 

9 

9 

9 

9 

9 

9 

REQ  STOP: 

17 

17 

17 

1^7 

fy 

17 

17 

Motor  HP: 

. 3.00 

HP  Effic:; 

0.79 

Load  Factor: 

0.80 

CFM-HTG:i 

0 

CFM-CLG: 

0 

%bA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

!  BLR  CAP  OUTPUT  (BTUH): 

5 

1 

REQUIRED  PRESENT 

iHRA^R  HRA^R 

CLG  HRS  ON 

I  i,o6o: 

3,360, 

HTG  HRS  ON 

1,696 

5,376; 

H/C  HRS  ON 

2,764; 

8,760 

CLG  HRS  SAVED: 

2,300 

HTG  HRS  SAVED: 

3,680 

C/H  HRS  SAVED: 

5,996 

HOAUHC 

27.8 

HOAUH 

44.6 

COAUHC 

0 

COAUC 

0 

HOAOHC 

40.4 

HOAOH 

65 

COAOHC 

0.000877 

COAOC 

0.00232 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.0000629 

ECHC 

0.0000238 

NSUCHC 

0.000609 

NSUCC 

0.00161 

DDCCHC 

0.000411 

DDCCC 

0.00109 

NSC 

131000 

DDCH 

43100 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JMAJN/AMS 


BLDG:  0205 


BUILDING  NAME;  CAVALRY  MUSEUM  ^ 

lENEIitGya!S8kraj^^ 


iSystem  Type: 
iSystem  Name: 
System  Number: 


i26 

jPump 

HWP-1 


Schedule  ST/SP 
OptSTTSP 
Duty  Cycle 
Demand  Limit 
Night  Setba^ 

Sub  Total _ _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
'  HW  OA  Reset 

Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  ^  i 


'I'J: 


o.ooj 

8,340.09 

0.00| 

o.ooi 

691.23; 

0.00: 

0.00 

0.00: 

0.00! 

o.oo; 

0.00; 

0.00; 

0.00' 

0.00 

0.00 

0.00 

9.031.32 

0.00 

0.00' 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00: 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

9,<»1.32: 


:TYi>icAiSlfiiip6iNtiiras!iisui^M^K®5S® 


FUNCTN^"  “  UMCSAPPUCitoON;  '#-7^  DO  ^  Df  -JVj 


F^-NO 


24  Scheduled  start/stop  control  - 

Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


TOTAL: 


plmTs'-' -gpj#?; 

1  ’  "o  ’ .  1  .  0  $386.00 


%Z96Mi 


G-92 


BUILDING  206 

THEATER  W/O  DRESSING  ROOM 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  0 1 -94-D-0033  DATE; 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1  S-Scp'SS 
AJN/DEJ 


BLDG:  0206  BUILDING  NAME:  ADMIN  GEN  PURP 

Building  UA:!  3,088;  I  CONDlflONED  SOFT;:  1 0,754 

I  System  Type:  13  j 

I  System  Name:  Large  Single  Zone  air  handling  unit  | 

I  System  Number:  AHU>1  _ 

jCatagory  Number:  jConstruction:  jUse:  Occupancy  HRS:  'Occupancy  Days: 

aolBRICK  AND  CMU  ItHEATER  1700-2400  TH-F;SAT-SUN 


j  Weeks  of  Winter: 

32 

1  Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

_ 24 

24 

24 

_ 24 

_ M 

REQ  START: 

6 

6 

6 

,.6 

REQ  STOP: 

17 

17 

17 

17 

_ 17 

_ 0 

HOAUHC: 

26.6 

HOAUH: 

42.7 

COAUHC: 

0.000589 

COAUC: 

0.00156 

HOAOHC: 

29.2 

HOAOH: 

46.9 

COAOHC: 

0.00251' 

COAOC: 

0.00664 

DC  DUTY: 

0.17 

DC  DEMAND: 

6.17 

ECC: 

0.000496 

ECHC: 

0.000188 

NSUCHC: 

0.000476 

NSUCC: 

0.00126 

DDCCHC: 

0.000699 

HRA^R 

iHRAR 

DDCCC: 

0.00185 

CLG  HRS  ON: 

1,100 

3,360 

NSC: 

202000 

HTG  HRS  ON: 

1,760 

5,376 

DDCH: 

116000 

H/C  HRS  ON: 

2,868 

8,760 

OPT: 

305 

"clghrssavedT  “ 

HTG  HRS  SAVED: 

C/H  HRS  SAVED: 

^2~2e6, 

3,616 

5,892 

CHWR: 

CNWR: 

OAR: 

17.5 

0 

5.67 

G-93 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/DEJ 


BLDG:  0206 

BUILDING  NAME: 

ADMIN  GEN  PURP 

E£is'2iS:::iS^i 

£:EpRG® 

System  Type:  ! 

13 

1 

iSystem  Name:  | 

Large  Single  Zone  air  handling  unit 

[System  Number:  ^ 

AHU-1 

; - . ;  - i 

1  Schedule  ST/SP 

o.oo; 

28,574.46' 

317.38 

^  Opt  ST/SP 

1  o.ool 

1.115.34| 

0.00 

Duty  Cycle 

*  OOP 

o.oo; 

0.00 

Demand  Limit 

7.46 

0.00 

0.00 

Night  Setback 

0.00 

37,862.91 

623.78 

Sub  Total 

7.46 

67,552.72; 

941.16 

Economizer 

0.00 

7,278.62 

0.00 

Ventilation/Recirculation 

0.00 

363.78 

16.43 

DDC  Control 

0.00 

27,062.53 

358.21 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

”  Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

5.00 

r  TOTAL  : 

1  _ 746-1  ■ 

^<^257.65^ 

.V  CC; 

UMCS 

puncto; 


■  .UMCS'APPLlcAlnb|ji:5 


- '  :Ti'>  DO:-  ■>:  v 


....iS'copi 

'POINTS  IIPQiSl^'  i  POlNTSf ,-  pblNTSi^r  “ 


1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

26  Direct  digital  control  -  Large  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 

40  Maintenance  (filter)  alarm  -  AHU 

TOTAL:;}-: 


1 

0 

0 

0 

0 


2 

1 


0 

0 

0 

0 

1 


1 

4 

0 

2 

0 


'^1' ■VL*. 


$348.00 


$1,281.00 

$272.00 

$399.00 

$112.00 

$2,412.00 


G-94 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY : 

ENERGY  CALCULATION  PARAMETERS 

1406-001 

09-Dec-95 

AJN/DEJ 

BLDG:  0206 

BUILDING  NAME:  ADMIN  GEN  PURP 

Building  UA: 

3,088  CONDITIONED  SOFT:! 

10,754 

,■■■■,  ■„ . ■■  .7 

'ilwl:.  • 

System  Type:  3 

System  Name:  Small  steam  boiler 

System  Number:  BLR-1 

! 

Category  Number:  jConstruction: 

Use:  Occupancy  HRS: 

Occupancy  Days: 

20!BRICKANDCMU 

THEATER  1700-2400 

:TH-F;SAT-SUN 

Weeks  of  Winter:, 

32 

i  Weeks  of  Summer: 

20 

SUN: 

MON: 

fuE: 

'“J'nrVv 

WED: 

THUR: 

wv  v'»<  ii>.SA!;Vv>-!.- 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

~o 

_ _0 

0 

0 

PRES  STOP: 

24 

24 

^24 

24 

Y4 

24  _ 

24 

REQ  START: 

0 

6 

6 

6 

”6 

6 

0 

REQ  STOP: 

0 

17 

17 

17 

l7 

0 

Motor  HP:; _ 0  00 


HP  Effic: 

0.00 

Load  Factor: 

0.80 

!  CFM-HTG: 

0 

CFM-CLG: 

0 

1  %OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00, 

BLR  CAP  INPUT  (BTUH): 

982,500 

1  BLR  CAP  OUTPUT  (BTUH): 

786,000 

REQUIRED 

PRESENT 

HR^TR 

HRT^R 

CLG  HRS  ON: 

1,100 

3,360; 

-  -1 

HTG  HRS  ON: 

!  1.760* 

1 _ _ _ 

5,376; 

1 - 1 

H/C  HRS  ON: 

2,868| 

I  8,760; 

CLG  HRS  SAVED: 

2,260 

HTG  HRS  SAVED: 

3,616 

1 

C/H  HRS  SAVED: 

5,892| 

HOAUHC: 

26.6 

HOAUH: 

42.7 

COAUHC: 

0.000589 

COAUC: 

0.00156 

HOAOHC: 

29.2 

HOAOH: 

46.9 

COAOHC: 

0.00251 

COAOC: 

0.00664 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000496 

ECHC: 

0.000188 

NSUCHC: 

0.000476 

NSUCC: 

0.00126 

DDCCHC: 

0.000699 

DDCCC: 

0.00185 

NSC:i 

202000 

DDCH: 

116000 

1  OPT:; 

305 

CHWR:, 

17.5 

CNWR: 

0 

OAR:' 

5.67 

6-95 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  09-D€C-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/DEJ 


BUILDING  NAME:  ADMIN  GEN  PURP 

ENERGY  calculation  SOiMAI^Y 


System  Type: 

3 

I 

System  Name: 

iSmall  steam  boiler 

•System  Number: 

BLR-1 

mm 


Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  1 


Schedule  ST/SP 

0.00 

.00: 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

o.oo; 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00, 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

VentilationARecIrcutation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

7  Steam  Boiler  Monitoring  10  3  1  $1,015.00 


G-96 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY : 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/DEJ 


BLDG:  0206 


BUILDING  NAME:  ADMIN  GEN  PURP 


Building  UA: 


System  Type:  7 _ 

System  Name:  Large  air  cooled  chiller _ _ 

System  Number: ICH-1 _ 


CONDITIONED  SOFT:  1 0,754 


Catagory  Number:  |Construction: 

20!BRICKAND  CMU 


~~  Msei  ~  lOccupancy  HRS:  |Occupancy  Days: 

“  "  THEATER  11700-2400  iTH-F;SAT-SUN 


1700-2400 


Weeks  of  Winter:! 

32; 

I 

Weeks  of  Summer: 

20 

TUE:  WED:  THUR: 


PRES  START 


PRES  STOP:  ^ 

""24 

24 

24 

24 

24 

24 

24 

REQ  START:  _ 

0 

7 

.11 

7  ' 

7 

7 

0 

REQSTOP:  ^ 

0 

16 

.J1 

16 

16 

16 

0 

Motor  HP: 


KW-TON: 
BLR  CAP  INPUT  (BTUH)7 
BLR  CAP  OUTPUT  (BTUH)r 


HOAUHC: 


HP  Effic: 

0.64 

HOAUH: 

42.7 

Load  Factor: 

0.80 

COAUHC: 

0.000589 

CFM-HTG: 

0 

COAUC: 

0.00156 

CFM-CLG: 

0 

HOAOHC: 

29.2 

%OA: 

0%; 

HOAOH: 

46.9 

%Area: 

0% 

COAOHC: 

0.00251 

CHILLER  CAP  (TONS): 

. .  50 

COAOC: 

0.00664 

DC  DUTY: 
DC  DEMAND: 
EC^ 
”~ECHC:: 

nsuchcT 

“NSUCC: 

^DCCHC:; 


0.17 

57000496" 

0^00^88" 

^0"004~76 

^o.oor^ 

a000699 


NR/YR  HR/YR 

^  1 

i 

DDCCC: 

0.00185 

CLG  HRS  ON:  90^ 

3,360 

NSC: 

202000 

HTGHRSON:  1.440 

5,376 

i 

DDCH: 

116000 

j 

H/C  HRS  ON:  2,346 

8,760 

OPT: 

305 

. . - 

CHWR: 

17.5 

CLG  HRS  SAVED::  2,460 

1 

CNWR: 

0 

HTG  HRS  SAVED:  3,936 

OAR: 

5.67 

C/H  HRS  SAVED:  6,414 

G-97 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/DEJ 


BLDG:  0206 

HiiBifi! 

System  Type: 
[System  Name: 
Isystem  Number: 


BUILDING  NAME:  ADMIN  GEN  PURR 


Large  air  cooled  chiller 
"CH-1 


Schedule  SVSP 


mm 


OptST/SP: 

0.00^ 

0.00 

O.CK); 

Duty  Cycle 

0.00 

o.oo; 

oioo' 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00: 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

875.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

42.08 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

:  V  .  TOTAL 


■UNOT. 

iiwiSif 


POINTS 


Scheduled  start/stop  control  - 
Chiller:  Optimum  start/stop  control  - 
Chiller;  Demand  limiting  -  Chiller; 

Night  Setback  -  Chiller 

Chilled  water  reset  -  Large  Air 
Cooled  Chiller 

Alarms  -  Chiller 

Chiller  demand  limiting  -  Large  Air 
Cooled  Chiller 

;  ‘  :'tOTAL;X:' 

“Aw,';  'L'y'' '  f- 'A  .  Lv  yA  -  I'.A;'  vr..Ar^:!3,^'''3A:A 


$386.00 


$1,133.00 

$281.00 

$530.00 

$2,330.00 


G-98 


BUILDING  207 
CALVARY  MUSEUM 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0207 


BUILDING  NAME:  CAVALRY  MUSEUM 


Building  UA: 


2,655 


CONDITIONED  SOFT: 


8,278 


System  Type:|14 


System  Name:!Large  Single  Zone  air  handling  unit  with  Humidification 


System  Number:  AHU-1 


..  -  .K<\rs  >  !'  ' 

Category  Number:  iConstruction: 

Use: 

jOccupancy  HRS: 

Occupancy  Days: 

4iSANDSTONE  BLOCK 

ADMINISTRATION 

10700-1700 

M-F 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


:,v ' ' 'T'  T' Tax '"X s'- 'X ' 7;; V / 


SUN: 

MON: 

TUE:  WED: 

THUR: 

FRI: 

... 

PRES  START:  0 

0 

0 

0 

0 

0 

0 

PRES  STOP:  24 

24 

24 

24 

24 

24 

REQ  START:  13 

10 

10 

10 

10 

10 

10 

REQSTOP:  |  16  1 

16 

16 

16 

16 

16 

'AX '  t.XXiiA 

'IS : 

Motor  HP: 

1.00 

HOAUHC: 

27.8 

HP  Effic: 

0.69 

HOAUH: 

44.6 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG; 

650 

COAUC: 

0 

CFM-CLG: 

650 

HOAOHC: 

40.4 

%OA: 

10% 

HOAOH: 

65 

%Area: 

17% 

COAOHC: 

0.000877 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00232 

KW-TON: 

0.00 

DC  DUTY: 

0.17^ 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 


ECC: 


0.0000629 


ECHO: 


0.0000238 


REQUIRED 

PRESENT 

HRA^R 

HR/YR 

CLG  HRS  ON: 

780 

3,360 

HTG  HRS  ON: 

1  1,248 

5,376 

H/C  HRS  ON: 

2,034’  8,760 

NSUCHC: 


0.000609 


NSUCC: 


0.00161 1 


DDCCHC: 


0.000411 


CLG  HRS  SAVED: 

2.580, 

HTG  HRS  SAVED: 

4,1281 

C/H  HRS  SAVED: 

6,726| 

DDCCC: 

0.00109 

NSC: 

131000; 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17.5| 

i  CNWR: 

Oi 

_ 9^ 

5  671 

G-99 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION: FT.  RILEY,  KS  PREPARED  BY 


1406-001 

09-Dec-95 


BL[^:  0207 


BUILDING  NAME:  CAVALRY  MUSEUM 


ISystem  Type: 

14  i 

ISystem  Name: 

large  Single  Zone  air  handling  unit  with  Humidification 

ISystem  Number: 

^HU-1 

p 

'4  ;4' 

Schedule  ST/SP 

0.00 

5,801.06: 

12.15 

— 

Opt  ST/SP 

0.00 

263.04 

0.00 

- — 

Duty  Cycle 

0.00 

0.00 

0.00 

— -- 

Demand  Limit 

0.00 

0.00 

0.00 

— 

Night  Setback 

0.00 

2,662.66 

59.13 

__ 

Sub  Total 

0.00 

8,726.76 

71.28 

— 

Economizer 

0.00 

31.46 

0.00 

■ — " 

Ventilation/Recirculation 

0.00 

0.00 

0.55 

” — 

DDC  Control 

0.00 

543.27 

19.45 

. — 

HW  OA  Reset 

0.00 

0.00 

0,00 

— 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

— 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

— 

Chiller  Demand  Limit 

0.00 

r  0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

5.00 

f'.  ■ 

.-TOTAL/'  . . 

i;0ti 

a  "  'L|\f 

PMCSAPfetJCAWON 


maam’ 

5V 


1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

31  Direct  digital  control  -  AHU  w/ 
Space  Humidity  Control 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 

40  Maintenance  (filter)  alarm  -  AHU 


1 

0 

0 

0 


1 


3 

1 

0 

0 


$348.00 

$1,849.00 

$272.00 

$399.00 

$112.00 


G-100 


G-101 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION;  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


1406-001 

09-Dec-95 


BLDG:  0207 

BUILDING  NAME:  CAVALRY  MUSEUM 

System  Type: 

|14  ; 

System  Name: 

Large  Single  Zone  air  handling  unit  with  HumkJification 

iSystem  Number; 

^HU-2 

Schedule  ST/SPI 

0.00 

5,801.66 

Opt  STtSP 

0.00 

263.04 

0.00 

Duty  Cycle 

o.oo; 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

6,206.04 

59.13 

Sub  Total 

0.00 

12,270.14 

87.46 

Economizer 

0.00 

73.32 

0.00 

Ventilation/Recircuiation 

0.00 

0.00 

1.28 

DDC  Control 

0.00 

1,266.23 

19.45 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 

5.00 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

31 

Direct  digital  control  -  AHU  w/ 

Space  Humidity  Control 

0 

3 

0 

5 

$1,849.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

36 

Outside  air  damper  economizer 
control  -  AHU 

0 

0 

0 

2 

$399.00 

40 

Maintenance  (filter)  alarm  -  AHU 

0 

0 

1 

0 

$112.00 

't/--''*  "V 

;,$2, 988,00 

G-102 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


BLDG;  0207 

BUILDING  NAME:  CAVALRY  MUSEUM 

Building  UA: 

2,655  CONDITIONED  SOFT: 

8,278 

'  .  .  >  '•>  'v-'/v:;  "-i  . 

System  Type:  14 

System  NameiiLarge  Single  Zone  air  handling  unit  with  Humidification 

System  Number:lAHU-3 

Catagory  Number:  jConstruction: 

Use:  Occupancy  HRS: 

Occupancy  Days: 

4  SANDSTONE  BLOCK 

ADMINISTRATION  |0700-1700 

M-F 

Weeks  of  Winter:; _  32 

Weeks  of  Summer:'  20 


V'-?-:’:'' "  '''  r  '  ^ 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

_ q 

_ q 

0 

PRES  STOP: 

24 

24 

24 

_ 24 

24 

24 

^4 

REQ  START: 

13 

10 

10 

10 

Yo 

-- 

10 

REQSTOP:  ^ 

16 

16 

16 

16 

16 

16 

16 

PNEiOS 

Motor  HP: 

150 

HP  Effic: 

0.74 

Load  Factor: 

0.80 

CFM-HTG: 

2,050 

CFM-CLG: 

2,050 

%OA: 

10% 

%Area: 

17% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED 

HR7YR 

PRESENT 

HRTfR 

CLG  HRS  ON 

780 

3,360 

HTG  HRS  ON 

1,248 

5,376; 

H/C  HRS  ON 

2,034. 

8,760: 

CLG  HRS  SAVED: 

2,580 

HTG  HRS  SAVED: 

4,128! 

C/H  HRS  SAVED: 

6.726 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

0.00041 1 

DDCCC: 

0.00109 

NSC:! 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE; 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

BLDG:  0207 

BUILDING  NAME:  CAVALRY  MUSEUM 

^SPSillS 

7?  17;  SUMMARY ! 

System  Type: 

'14 

System  Name: 

!Large  Single  Zone  air  handling  unit  with  Humidification 

System  Number: 

AHU-3 

1406-001 
09- Dec-95 


inSfte^SiU 

Schedule  ST/SP 

O.bO; 

8,137.16: 

38.33 

Opt  ST/SP 

0.00 

368.97 

0.00 

Duty  Cycle 

0.00 

0.00; 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0-00 

8,397.61, 

59.13 

Sub  Total 

0.00 

16,903.74 

97.46 

Economizer 

0.00 

99.22 

0.00 

.. 

Ventilation/Recirculation 

0.00 

0.00 

1.74 

DDC  Control 

0.00 

1,713.39 

19.45 

HW  OA  Reset 

0.00 

0.00 

0.00 

~  Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

~  0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

- .1 — ^ — '-7' . '  I  '  • 

5.00 

k--.-- -TOTAL  ...1 

■rf;: 

4CTN 

•.Nd;'';'- 


OMCS  iiPPLfcltl^H' ■ 


POKrrs 


gprs>;-: 


-  -  .'  t  -  V 


18 

Scheduled  start/stop  control  -  AHU;  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

0 

0 

1 

$348.00 

31 

Direct  digital  control  -  AHU  w/  0 

Space  Humidity  Control 

3 

0 

5 

$1,849.00 

33 

Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 

1 

0 

0 

$272.00 

36 

Outside  air  damper  economizer  0 

control  -  AHU 

0 

0 

2 

$399.00 

40 

Maintenance  (filter)  alarm  -  AHU  0 

0 

1 

0 

$112.00 

V^.i'  V-  SXx''<S^i!  'X'"  S  X'T-!'  X  ''  ''  ' 

-V‘ 

$2imoo 

G-104 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

09-DeC“95 


BLDG;  0207  BUILDING  NAME:  CAVALRY  MUSEUM 

i  Building  UA:  2,655  CONDITIONED  SOFT:  8,278 

System  Type:il4 

System  Name:|Large  Single  Zone  air  handling  unit  with  Humidification 
System  Number:!AHU-4 


Pw»^At'  Rilll  hlD 

^ilFORMAtlON 

: ^  ribs :=  c ' 

.'jr  Sri'S.::'  “5^V  irr"'  '1  ' .  .  -  . 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

I  i 

SANDSTONE  BLOCK 

ADMINISTRATION 

10700-1700 

IM-F 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


|y§aEiii?^BAtiNgs<?amLe 


■'  .  . . .  ■  ■■  > 

SUN: 

MON: 

Tui: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP:  ~ 

24 

24 

~~~24 

24  " 

24 

REQ  START:  ~ 

13 

10 

10 

I'Zjo  ! 

Jo  1 

10 

10 

REQSTOP:  [ 

16 

16 

16 

_ 16 

JJo 

16 

16 

mm.:...:,,.., 


Motor  HP: 


CHILLER  CAP  (TONS): 


KW-TON: 


BLR  CAP  INPUT  (BTUH): 


BLR  CAP  OUTPUT  (BTUH): 


1.50 


HP  Effic: 

0.74 

Load  Factor: 

0.80 

CFM-HTG: 

1,950 

CFM-CLG: 

1,950 

%OA: 

10% 

%Area: 

16% 

0 

"d^ 

0 


REQUIRED  PRESENT 

HRTfR  jHRA'R 

CLG  HRS  ON 

780|  3,360, 

HTG  HRS  ON 

1,2481  5,376| 

H/C  HRS  ON 

2,034  ;  8,760; 

CLG  HRS  SAVED 

2,580 

HTG  HRS  SAVED 

i  4,128' 

C/H  HRS  SAVED 

6.726; 

iPisTiNSitifia 

HOAUHC 

27.8 

HOAUH 

44.6 

COAUHC 

0 

COAUC 

0 

HOAOHC 

40.4 

HOAOH 

65 

COAOHC 

0.000877 

COAOC 

0.00232 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.0000629 

ECHC 

0.0000238 

NSUCHC 

0.000609 

NSUCC 

0.00161 

DDCCHC 

0.00041 1 

DDCCC 

0.00109 

NSC 

131000 

j  DDCH 

43100 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G’105 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

09-Dec-95 


BLDG:  0207 

BUILDING  NAME:  CAVALRY  MUSEUM 

(I-  'r: 

]  ENEftdYCALCUUKtlMSOMM^ 

System  Type: 

14 

System  Name: 

Large  Single  Zone  air  handling  unit  with  Humidification 

System  Number: 

AHU-4 

pmsKUT 

mhlyr  tj; 

Schedule  ST/SP 

0.00 

8,137.16; 

36.46 

Opt  ST/SP 

0.00 

368.97 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00; 

0.00 

Night  Setback 

0.00 

7,987.97 

55.65 

Sub  Total 

0.00 

16,494.10 

92.11 

Economizer 

0.00 

94.38 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

1.65 

DDC  Control 

0.00 

1,629.81 

18.31 

HW  OA  Reset 

0.00 

o.od 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

5.00 

k  :totai.  I 

7:48,218.2^. 

”  \  v\'' 


V  ^ OM^  Al^lfcApON 


ioiNjS  lN>jaTO  POINTS 


18  Scheduled  start/stop  control  -  AHU;  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

31  Direct  digital  control  -  AHU  w/  0 

Space  Humidity  Control 

33  Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 

36  Outside  air  damper  economizer  0 

control  -  AHU 

40  Maintenance  (filter)  alarm  -  AHU  0 


0 

3 

1 

0 


0 

0 

0 

1 


5 

0 

2 

0 


COST 


$348.00 

$1,849.00 

$272.00 

$399.00 

$112.00 


G-f06 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0207 


BUILDING  NAME:  CAVALRY  MUSEUM 


Building  UA:! 


2,655l 


CONDITIONED  SOFT: 


8,278 


System  Type: 

14  ! 

System  Name: 

Large  Single  Zone  air  handling  unit  with  Humidification 

i  System  Number: 

AHU-5  1 

jCatagory  Number:  IConstruction: 


Use: 


Occupancy  HRS: 


Occupancy  Days: 


4ISANDSTONE  BLOCK 


ADMINISTRATION 


10700-1700 


M-F 


Weeks  of  Winter:' 

32 

WED: 

THUR: 

.  >  s  i. 7  '>'C  V?  S.''’ 

FRI:  SAT: 

Weeks  of  Summer: 

20 

^filWOREI^ 

TING» 

2HED10 

|irx 

SUN: 

MON: 

TUE: 

PRES  START: 

0 

0 

0 

_ __q 

0 

0  0 

PRES  STOP: 

24 

24 

24 

24 

24 

24  24 

REQ  START: 

13 

10 

10 

10 

fd 

10  10 

REQ  STOP: 

16 

16  ; 

16 

16 

16 

16  ,  16 

mm 


Motor  HP: 


'  ^  . .  ’l50 


Mrntmm 


HP  Effic: 


0.74 


Load  Factor: 


0.80 


CFM-HTG: 


2,180 


CFM-CLG: 


2,180 


%OA: 


10% 


%Area: 


17% 


CHILLER  CAP  (TONS): 


KW-TON: 


0.00 


BLR  CAP  INPUT  (BTUH): 


BLR  CAP  OUTPUT  (BTUH): 


REQUIRED 

PRESENT  1 

HRPfR 

HRA'R  i 

CLG  HRS  ON: 

780 

3,360 

HTG  HRS  ON: 

1,248  5,376 

H/C  HRS  ON:| 

2,034|  8.760| 

HTG  HRS  SAVED: 

4,128!  1 

C/H  HRS  SAVED: 

6,726, 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

_ _ _ _ _ 1 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC:! 

0,00041 1 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH:' 

43100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR:| 

5.67 

G-107 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


BLDG:  0207 

BUILDING  NAME:  CAVALRY  MUSEUM 

>  iNERG^pALCULATI^W  SUMMARY 

jSystem  Type: 

14 

jSystem  Name: 

Large  Single  Zone  air  handling  unit  with  Humidihcation 

iSystem  Number: 

AHU-5 

Schedule  STfSP 

0.00 

8,137.16: 

40.76 

Opt  ST/SP 

o.oo; 

368.97; 

O.OOj 

Duty  Cycle 

0.00 

0.00 

o.oo; 

Demand  Limit 

o.oo; 

0.00 

0.00 

Night  Setback 

0.00 

8,930.14 

59.13 

Sub  Total 

0.00 

17,436.27 

09.89 

Economizer 

0.00 

105.51 

0.00 

Ventitation/Recirculation 

0.00 

0.00 

1.85 

DDC  Control 

0.00 

1,822.04 

19.45 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

T(yrAL>;vSi '-'f 


i^'CTN' 

feliW?' 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  AHU  w/ 
Space  Humidity  Control 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 

Maintenance  (filter)  alarm  -  AHU 


'■iTOlNTS^ ;  J/vlPOUfCS: 


$348.00 


$1,849.00 

$272.00 

$399.00 

$112.00 

^12^0.00 


G-108 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0207 

BUILDING  NAME:  CAVALRY  MUSEUM 

Building  UA: 

2,655  CONDITIONED  SOFT:; 

8,278 

System  Type:  14 

System  Name:{Large  Single  Zone  air  handling  unit  with  Humidification 

System  Nuniber:AHU-6 

j 

ICatagory  Number:  Construction: 

Use:  Occupancy  HRS: 

Occupancy  Days: 

4|SANDSTONE  BLOCK 

ADMINISTRATION  0700-1 700 

M-F 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


SUN:  MON:  TUE:  "wED: 

THUR: 

FRI: 

SAT: 

27.8 

PRES  START: 

0 

0 

0  _ 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

J4 

__ 

24 

24 

REQ  START: 

_J_? 

10 

10 

10 

10 

10 

REQSTOP: 

16 

. ~16 

16 

16 

16 

16 

16 

Motor  HP: 

; . 

1.50 

isMiieiTsvflgi 

HOAUHC: 

HP  Effic: 

0.74 

HOAUH: 

44.6 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

2,145 

COAUC: 

0 

CFM-CLG: 

2,145 

HOAOHC: 

40.4 

%OA: 

10% 

HOAOH: 

65 

%Area: 

16% 

COAOHC: 

0.000877 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00232 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

““  0 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

lO^ 

NSUCC:: 

0.00161 

REQUIRED  PRESENT 

DDCCHC: 

0.000411 

HRA^R 

IHRA'R 

' 

DDCCC: 

0.00109 

CLG  HRS  ON: 

780: 

3,360 

NSC: 

131000 

HTG  HRS  ON: 

1,248 

5,376; 

DDCH: 

43100 

H/C  HRS  ON: 

2,034 

8,760: 

OPT: 

305 

CLG  HRS  SAVED: 

2,580' 

[ 

1 - 

CHWR: 

17.5 

CNWR: 

0 

HTG  HRS  SAVED: 

4,128 

C/H  HRS  SAVED: 

6,726: 

_ 1 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

09-Dec-95 


BLDG:  0207 


BUILDING  NAME:  CAVALRY  MUSEUM 


iEWEipY  CALCU|4TI0N  SUMMARY  *  M 


System  Type:  i14 

System  Name:  iLarge  Single  Zone  air  handling  unit  with  Humidification 

System  Number:  iAHU-6 

. . , . .......a 

j.  :  FUNCBOM  ? 

Schedule  ST/SP 

0.00 

8.137.16 

Opt  ST/SP 

0.00 

368.97 

Duty  Cycle 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

Night  Setback 

0.00 

8,786.77 

Sub  Total 

0.00 

17,292.90 

Economizer 

0.00 

103.82 

Ventilation/Recirculation 

0.00 

0.00 

DDC  Control 

0.00 

1,792.79 

HW  OA  Reset 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

SsfUSiAElSEl 


p-;.'  1 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  AHU  w/ 
Space  Humidity  Control 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 

Maintenance  (filter)  alarm  -  AHU 


"'l  .  0  0  1  $348.c:^ 


$1,849.00 


$272.00 


$399.00 


$112.00 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 


BLDG:  0207 


BUILDING  NAME:  CAVALRY  MUSEUM 


Building  UA; 


2,655! 


CONDITIONED  SOFT: 


8,278 


§YtEI 

System  Type: 

1  ! 

System  Name: 

Small  hot  water  boiler  ; 

I  System  Number: 

BLR-1 

pjCAEMMHlliKyiMAfidw  ? 


jCatagory  Number:  jConstruction: 

Use: 

jOccupancy  HRS: 

lOccupancy  Days: 

4iSANDSTONE  BLOCK 

ADMINISTRATION 

10700-1700 

|M-F 

Weeks  of  Winter:! 


32 


Weeks  of  Summer: 


20i 


SYSTEWlfPE^ftNGSCflEbuCE 


SUN: 

MON: 

vvEp: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

o: 

0 

PRES  STOP: 

24 

24 

24; 

24 

24 

24 

REQ  START: 

13 

10 

10 

10 

10 

10 

10 

REQSTOP: 

16 

16 

16 

16 

16 

16 

16 

Motor  HP 

1.50 

HP  Effic 

0.69 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

63% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT (BTUH) 

525,000 

BLR  CAP  OUTPUT  (BTUH) 

420,000 

Hours  CALcuaftONS"?  : 

^  ^  4  jt.  X*  he  f  ^  4*  SK. 

REQUIRED  PRESENT 
IHRA^R  IHR/YR 


f' 

CLG  HRS  ON: 

780 

3,360; 

HTG  HRS  ON: 

1,248 

5,376 

H/C  HRS  ON: 

2,034; 

8,760 

CLG  HRS  SAVED: 

2,580; 

HTG  HRS  SAVED: 

4,128; 

C/H  HRS  SAVED: 

6,726 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-111 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 


BLDG:  0207  BUILDING  NAME:  CAVALRY  MUSEUM 


System  Type: 

System  Name:  I 

System  Number:  I 


Small  hot  water  boiler 
BLR-1 


Schedule  ST/SP 
OptST/SP' 
Duty  Cycle 
Demand  Limit 
Night  Setback 
Sub  Total 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Resel” 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

:.v^4,:T0TAL  - 


0.00 

5,355.63' 

0.00! 

0.00: 

395.70| 

0.00 

0.00: 

o.ool 

o.oo; 

0.00 

0.00 

0.00 

0.00, 

0.00 

0.00 

0.00 

5,751.k 

0.00 

0.00; 

0.00' 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

a  00 

2.98 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

%7S1.34|v 


UMCS 
FUNCTO 
NO."  '■ 


UMCS  WLICAHON 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 

■  ..total: 


COST 


$277.00 


$836.00 

$330.00 

$1,443.(K) 


G-112 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 


BLDG:  0207 

BUILDING  NAME:  CAVALRY  MUSEUM 

Building  UA: 

2,655  CONDITIONED  SOFT:;  8,278 

System  Type: 

7 

System  Name: 

Large  air  cooled  chiller 

System  Number: 

CH-1 

ffYPlCAtBai®™ 

Catagory  Number:  IConstruction:  lUse^  loccupancy  HRS:  Occupancy  Days: 

_ 4iSANDSTONE  BLOCK  ADMINISTRATION _ 0700-1700 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

o 

CM 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

13 

10 

To 

. . To 

_ 10  : 

~~To  ■ 

10 

REQ  STOP: 

16 

16 

16 

16 

_ 16 

16 

16 

Motor  HP: 

2.00 

HP  Efflc: 

0.71 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

1  CHILLER  CAP  (TONS): 

30 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

. . 6 

BLR  CAP  OUTPUT  (BTUH): 

0 

pDURS  CALCULATIONS  i 

iREQUIRED  PRESENT 

HRA^R  HRA'R 

CLG  HRS  ON:  780 

3,360 

HTGHRSON:  1,248 

5,376 

H/C  HRS  ON:  2,034 

8,760 

CLG  HRS  SAVED: 

2,580: 

HTG  HRS  SAVED: 

4.128 

C/H  HRS  SAVED: 

6,726 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

nsuchc7 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

. .  17”5 

CNWR: 

0 

OAR; 

5.67 

G-113 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY: 


BLDG:  0207 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  CAVALRY  MUSEUM 


Large  air  cooled  chiller 
CH-1 


MBtufyr 


MH&t 


Schedule  ST/SP 

0.00; 

4,337.311 

0.00; 

OptST/SP 

0.00| 

512.74; 

o.oo: 

Duty  Cycle 

o.ool 

0.00: 

0.00 

Demand  Limit 

1.29 

o.oo; 

0.00 

Night  Setback 

0.00: 

0.00 

0.00 

Sub  Total 

1.29 

4,850.05 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

525.00 

0.00 

Condenser  Water  Reset 

o.oo" 

0.00 

0.00 

Chiller  Demand  Limit 

25.25 

0.00 

0.00 

Remote  Monitoring, 

6.00 

Maintenance,  Run  Time, 
and  Safety  Alarms 


5,375.051 


tVPiCAC 


UMCS  APPtlCAtlON 


Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control  - 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Large  Air 
Cooled  Chiller 

Alarms  -  Chiller 

Chiller  demand  limiting  -  Large  Air 
Cooled  Chiller 


POINTS 

. 0 . 


$386.00 


$1,133.00 

$281.00 

$530.00 

■$2,330.00 


G-114 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-96 


BLDG: 


0207 

Building  UA:| 


BUILDING  NAME:  CAVALRY  MUSEUM 

2^55|  I  CONDITIONED  SQ^ 


8,278 


"'Y  P'  S'iS3'' 

I  System  Type: 

26  j 

[  System  Name: 

Pump  I 

I  System  Number: 

CWP-1  1 

fiSSSIlinfiirairaEHM* 

Catagory  Number:  Construction: 

Use: 

iOccupancy  HRS:  Occupancy  Days: 

4|SANDSTONE  BLOCK 

ADMINISTRATION 

10700-1700  jM-F 

Weeks  of  Winter: 

32: 

Weeks  of  Summer: 

20 

MON: 

TUE:^ 

WED: 

THUR: 

~Fmr^ 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0  ! 

0 

PRES  STOP: 

_ 24 

1 _ ^ 

_ 24 

_ 24 

24 

24  : 

24 

REQ  START: 

13 

!  -{q 

10 

10 

10  : 

10 

REQ  STOP: 

16 

16 

16 

16 

16 

16 

16 

ip* 


Motor  HP 

2.00 

HP  Effic 

0.78 

Load  Factor 

0.80 

1  CFM-HTG 

0 

'  CFM-CLG 

0 

i  %OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

o" 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

. ''  '■ 

L,",'  .  , 

REQUIRED  PRESENT 
HRA^R  iHRTfR 

CLG  HRS  ON 

780 

3,360 

HTG  HRS  ON 

1,248, 

5,376; 

H/C  HRS  ON 

2,034; 

8,760 

CLG  HRS  SAVED 

2,580^ 

HTG  HRS  SAVED 

4,128^ 

C/H  HRS  SAVED 

6,726 

pbNSt^tS 


HOAUHC 

27.8 

HOAUH 

44.6 

COAUHC 

0 

COAUC 

0 

HOAOHC 

40.4 

HOAOH 

65 

COAOHC 

0.000877 

COAOC 

0.00232 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.0000629 

ECHC 

0.0000238 

NSUCHC 

0.000609 

i  NSUCC 

0.00161 

i  DDCCHC 

0.000411 

:  DDCCC 

0.00109 

NSC 

131000 

DDCH 

43100 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-115 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  0 1 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 


BLDG:  0207 

BUILDING  NAME:  CAVALRY  MUSEUM 

«WlKailM|SWENER< 

5y€i 

^LCULATIONSI 

' 

System  Type: 

26 

I 

System  Name: 

Pump 

j 

System  Number: 

CWP-1 

Kfey 

Schedule  ST/SP 

0.00; 

3,948.06 

0.00 

OptST/SP| 

0.00 

466.73 

O.OOi 

Duty  Cycle 

0.00 

0.00 

0.001 

Demand  Limit 

1.17 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

1.17 

4,414.79 

“oToo^ 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

0.00! 

;  3.00 

pNC^' 


CfMCSAPPLIGAWl 


'  "lib  ' 

HINTS' liPoiNt^  '"'yibtiiiTS 


24  Scheduled  start/stop  control  - 

Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


1 


1 


0 


$386.00 


G-116 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY; 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 


BLDG:  0207 


BUILDING  NAME:  CAVALRY  MUSEUM 


Building  UA:! 


System  Type:  26 
System  Name:  Pump 
System  Number  HWP-1 


Catagory  Number:  Construction: 
_ 4  SANDSTONE  BLOCK 

Weeks  of  Winteri 
Weeks  of  Summer: 


CONDITIONED  SOFT:;  8,278 


jUse: 

ADMINISTRATION 


Occupancy  HRS:  bccupancy  Days: 

10700-1700  Im-F 


StEMOPER 

'  SUN: 

CUEQUU 

MON: 

"tUE: 

"wED: 

THUR: 

FRI: 

-g— - 

PRES  START: 

0 

0 

0 

0 

O!  ; 

o; 

0 

PRES  STOP: 

24 

24;  : 

24 

24 

_ 24  [ 

24 

24 

REQ  START: 

13 

10 

10 

To 

10 

10 

I  10 

REQ  STOP: 

16 

16 

16 

16 

16 

_ m 

16 

Motor  HP: 
HPEf^ 
Load  Factor: 
CFM-HTG: 

cfm-clg7 

VoPA? 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BfUHy 


REQUIRED 

HR/YR 


PRESENT 

HRTKR 


CLG  HRS  ON 

780;  3.360 

HTG  HRS  ON 

1,248:  5,376 

H/C  HRS  ON 

2,034:  8,760 

i  CLG  HRS  SAVED 

2,580 

HTG  HRS  SAVED 

;  4,128 

C/H  HRS  SAVED 

6,726 

^  f y'' 

HOAUHC: 

27.8 

HOAUH:! 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC? 

b.000411 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

i  OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-117 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 


PREPARED  BY: 


BLDG:  0207  BUILDING  NAME:  CAVALRY  MUSEUM 


'System  Type: 

26 

|System  Name: 

Pump 

iSystem  Number:  i 

HWP-1 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

v;-iiTOtAL?a£'- •{ 


M,^2M 


p'iAFUNCTIbN^vSt 

Schedute  ST/SP| 

0.00 

4.^i76 

- L . . . *. . - - - — - - 

0.00 

OptST/SP 

0.00: 

368.97 

0.00 

Duty  Cycle! 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00^ 

0.00 

Night  Setback 

0.00 

0.00! 

0.00 

Sub  Total 

0.00 

5,362.73 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

fe^CTN  r  UMCS  APPLICATION 

24  Scheduled  start/stop  control  - 

Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


TYPICAL  SYSTEM  POINT  AND  COST  iSU|IIBWRY 


iDO-  -  m  :  ‘ 

FbiNTS  POINTS  k)INm  ioiNTSi 


•ii-COST; 


$386.00 


G-118 


BUILDING  210 

MILIT  PERSONNEL  BUILDING 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO; 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/AMS 


BLDG: 


0210 


BUILDING  NAME:  MILIT  PERS  BLDG 


Building  UA: 


10.2201 


CONDITIONED  SQFT:| _ 58,4481 


System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-1 

Catagory  Number: 

Construction: 

lUse: 

1 

Occupancy  HRS: 

Occupancy  Days: 

4 

SANDSTONE  BLOCK 

Administration 

0700-1700 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SUN:  MON:  TUE: 

Yvipr 

THUR: 

FrT: 

V' 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

REQ  START: 

0 

7 

~~7 

^  7 

7 

7 

0 

REQ  STOP: 

!  0 

17 

JZ 

_ r7 

17 

0 

jP.MTS 


Motor  HP: 

10.00 

HPEffic:; 

0.86 

Load  Factor:^ 

0.80 

CFM-HTG: 

48,000 

CFM-CLG: 

48,000 

%OA: 

10% 

%Area: 

25% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

pr6dRS"CKLCBC!Aii'ONS  7  774?:' : 

REQUIRED  PRESENT 

IHRA^R 

HRrrR 

CLG  HRS  ON:! 

1.000;  3,360 

HTG  HRS  ON:; 

1.600,  5,376 

H/C  HRS  ON: 

2,607  8,760 

CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC:| 

0.00161 

DDCCHC:; 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH:| 

43100 

! 

OPT: 

305 

CHWR: 

17.5 

! 

CNWR: 

0 

1 

OAR: 

5.67 

G-119 


EMC  ENGINEERS,  JNC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/AMS 


B^G:^  0210 


{System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

I 

System  Number: 

AHU-1 

mm 


MH/yr 


Schedule  ST/SPl 

0.00 

42,797.50: 

821.04 

OptST/SPj 

0.00: 

2,121.49; 

0.00, 

Duty  Cycle 

0.00; 

0.00; 

0.00; 

Demand  Limit 

14.19 

0.00 

0.00 

Night  Setback 

0.00 

179,860.32 

334.71; 

Sub  Total 

14.19 

224,779.31 

1,155.74 

Economizer 

0.00 

2,978.40 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

40.70 

DDC  Control 

0.00 

51,433.71 

110.12 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

■  TOTAI.  t 


;  27»,191.4:^ ; 


:;il:30fc86i- 


tYPjCACSYSTEM  pplM AND  ^  SUMNWRY 


h-CMCS  "j 
iuNeTN;-' 

n6.:'L-; 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 


Maintenance  (filter)  alarm  -  AHU 

^  .  s  . '  r'jf-Sfc-s;  ^  ^  ■ 


■  ir  '■ 


•-DO- 

..pOiNts  ;;^PC^S;,::PpiN’rS;;;j^pij^  j. 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 


G-120 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0210 


r 


BUILDING  NAME:  MILIT  PERS  BLDG 


Building  UA: 


10,220: 


CONDiTiONED  SOFT:' 


System  Type: 

10  i 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-2  j 

58.448 


ilfiStt 

BMMSIlgggilliglj 

Catagory  Number: 

Construction: 

Use: 

jOccupancy  HRS: 

lOccupancy  Days: 

! 

SANDSTONE  BLOCK 

Administration 

0700-1700 

jM-F 

Weeks  of  Winter:; 

32! 

Weeks  of  Summer: 

20 

SUN:  MON:  “ TUE: 

WED: 

THUR: 

^Rl: 

"^'^''SAT: 

PRES  START: 

‘  0  ^ 

0: 

Zo 

0; 

0 

0 

0 

PRES  STOP: 

1  24 

24 

I 

24 

24  , 

24 

24 

REQ  START: 

0 

7. 

Zi  _ 

7 

7 

7 

REQ  STOP: 

0 

17 

Zz  I 

ZZi 

17 

17 

0 

HP  Effic: 

0.86 

Load  Factor: 

0.80 

CFM-HTG: 

38,400 

CFM-CLG: 

38,400 

%OA: 

10% 

%Area: 

20% 

CHiLLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

iloMs  ■ 

.. 

INQUIRED  PRESENT 
iHR/YR  iHR/YR 


CLG  HRS  ON: 

1,000 

3,360 

HTG  HRS  ON:; 

1,600 

5,376 

H/CHRSON: 

2,607 

8,760 

CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3.776 

!  C/H  HRS  SAVED: 

6,1 5S 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

o" 

COAUC: 

o" 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0-0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC:, 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-121 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/AMS 


BLDG:  0210 


BUILDING  NAME:  MILIT  PERS  BLDG 


System  Type; 

iio 

■"  I 

System  Name: 

Multizone  air  handling  unit 

n 

System  Number: 

Iahu-z 

I 

Schedule  ST/SP 

o.ooj 

42, 797.50; 

656.83 

OptSTASpI 

0.00 

2,121 .49| 

0.00 

_ ^ - 

! 

Duty  Cycle 

0.00 

O.OOi 

0.00 

Demand  Limit! 

14.19; 

0.00 

0.00' 

Night  Setback 

0.00 

143,888.26 

267.76 

Sub  Total 

14,19 

188,807.24 

924.59 

Economizer 

O.OOi 

2,382.72 

0.00 

Ventilation/Recirculation 

0.00: 

0.00 

32.56 

DDC  Control 

O.OOi 

41,146.97 

88.10 

HW  OA  Reset 

0.00' 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAt  ^ 


232.3^  Nl 


f1,045J2Si 


17  typical  SY¥TEMTOINTANDfOS^^^^ 

FUNCTNr'-f'^^MCSAPPLkATip^  ^  ^ --/.-Al-f 'r; 


'’POINTS’" ' '  PdlNlS|^:k)INf 


1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

29  Direct  digital  control  -  MZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

35  Outside  air  damper  economizer 
control  -  MZ  AHU 

40  Maintenance  (filter)  alarm  -  AHU 

■’  ■’  .ifr-  "  '  •- :  f.vJOTAL::, : 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

Rsos-oo 


G-122 


EMC  ENGINEERS,  INC. 


PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-96 

AJN/AMS 


BLDG:  0210  BUILDING  NAME:  MILIT  PERS  BLDG 


Catagory  Number:  Construction:  lUse:  Occupancy  HRS:  {Occupancy  Days: 


4|SANDSTONE  BLOCK  ADMINISTRATION  0700-1700  ^-F 


Weeks  of  Winter: I  32 

Weeks  of  Summer:!  ^ 


PRES  START:  [ 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP:  [ 

24; 

24 

24 

24 

24 

24 

24 

REQ  START:  [ 

_ g 

7 

7 

7 

7 

7 

0 

REQSTOP: 

0 

17 

U 

17 

17 

17 

_ 0 

Motor  HP:'  "  ^ 


HP  Effic:; 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 


0.80 

~^Tobo 


%Area: 

CHILL^  CA^iTON^ 
KW-TON: 
^RCAMNPUtTbTUH): 
BL^CAP  OUTPUT  (BTUH): 


CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3.776 

C/H  HRS  SAVED:! 

6,153 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH:i 

43100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-123 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 


BLDG:  0210 


BUILDING  NAME:  MILIT  PERS  BLDG 


jSystem  Type: 

13 

{System  Name: 

Large  Single  Zone  air  handling  unit 

System  Number: 

iAHU-3 

Schedule  ST/SPi 

o.ooj 

33,141.02 

461.83; 

Opt  ST/SP 

o.ool 

1,642.82 

0.00! 

Duty  Cycle' 

0.00 

o.oo; 

0.00 

Demand  Limit 

10.99 

0.00 

0.00 

Night  Setback 

0.00 

101,171.43 

401.65 

Sub  Total 

10.99 

135,955.27 

863.48 

Economizer 

0.00^ 

1,675.35 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

22.89 

DDC  Control 

0.00 

28,931.46 

132.14 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

5.00 

1^562.081 


SYSTEM  POINT  COST  SUMMARY  ^  V  ; 


18  Sched  u  led  sta  rt/stop  control  -  AH  U ; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

26  Direct  digital  control  -  Large  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 

40  Maintenance  (filter)  alarm  -  AHU 

TOTAL: 


1 

0 

0 

0 

0 


2 

1 


0 


0 

0 


1 


4 

0 


$348.00 

$1,281.00 

$272.00 

$399.00 

$112.00 

$2,41^^ 


G-124 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG;  0210 


BUILDING  NAME:  MILIT  PERS  BLDG 


Building  UA: 


10,220: 


CONDITIONED  SOFT: 


58,448 


miw', . . 

System  Type: 

15  I 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-4 

jCatagory  Number: 

Construction: 

'Use: 

Occupancy  HRS: 

Occupancy  Days: 

4 

SANDSTONE  BLOCK 

ADMINISTRATION 

i0700-1700 

M-F 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 

20; 

pYgglllPEfia 

tiNGSi 

"  ^  ' ''  L  ; 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

PRES  START: 

o| 

0  [ 

0 

_ g 

_ __g 

0  : 

PRES  STOP: 

24 

24  i 

24 

24 

24 

24 

REQ  START: 

0  ; 

7  ; 

7 

7 

-"ZTZl  ~ 

7 

REQ  STOP: 

I  0  : 

17: 

17 

_ 17 

17 

^  satT"  . . . 


24 


Motor  HP: 
HPEffic: 
Load  Factor: 


CFM-HTG: 


CFM-CLG: 

. . %OA: 

%Area: 

CHILLER  CAP  (TONS):r 


KW-TON: 


BLR  CAP  INPUT  (BTUH): 
BL^CAP~bUTPUT  (BTUH): 


"2.00 

a78 

~0^ 

^00 

^bo 

~ib%' 

8% 

0 

0.00 


toURSCAPcULATIONS 


REQUIRED  PRESENT 
IHR^TR  iHRA^R 


CLG  HRS  ON 

1.000:  3,360 

1 

HTG  HRS  ON 

1,600|  5,376 

H/C  HRS  ON 

2,607  8,760 

CLG  HRS  SAVED 

2,360 

HTG  HRS  SAVED 

3,776 

C/H  HRS  SAVED 

6,153 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

0.00041 1 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-125 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/AMS 


BUILDING  NAME:  MILIT  PERS  BLDG 


System  Type: 

15 

jSystem  Name: 

Small  Single  Zone  air  handling  unit 

|System  Number: 

AHU-4 

|:rv;'','FUNanQN:;;7l- 

Schedule  STASP 

0.00| 

9,415.45^ 

68.42j 

OptST/SPi 

o.(X): 

466.73; 

o.ooj 

Duty  Cycle 

o.oo: 

o.oo: 

o.oo] 

Demand  Limit 

3.12 

0.00 

0.00 

Night  Setback 

o.oo; 

14,988.36 

107.11 

Sub  Total 

3.12 

24,870.54 

175.53 

Economizer 

0.00 

248.20 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

3.39 

DDC  Control 

0.00 

4,286.14 

35.24 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

^  TOTAL 

WhMW^WW 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


■ftOM:/ 


0 

0 


0 

0 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 


p  6  $2,116.00 


G-126 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0210 


Building  UA:| 


BUILDING  NAME:  MILIT  PERS  BLDG 

10.220'  CONDITIONED  SOFT? 


System  Type:|l5  _ 

System  Name:  Small  Single  Zone  air  handling  unit 
System  Number:  AHU-5 _ 


Category  Number:  Construction:  Use: 

4ISANDSTONE  BLOCK  ADMINISTRATION 


Oc^uparyl^RS:  Occupant  pi^s^ 


10700-1700 


Weeks  of  Winter:; 
Weeks  of  Summer^ 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0  ! 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24  L 

24 

24 

~24 

24 

24 

REQ  START: 

“  0 

'  7  \ 

7 

7 

ZlZIi 

^  7 

0 

REQ  STOP: 

0 

17 

17 

17 

_ 17 

17 

0 

iipots? 

Motor  HP: 

3.00 

HP  Effic: 

0.79 

Load  Factor: 
CFM-HT^ 
CFM-CLG: 

%Area: 

CHILLER  CAPTfONSyr 
^  ”  KW-TON: 

BLFTc^lN^TBfU 
"bLR  CAP  bul-PUT  (BTUH): 


REQUIRED 

iHR/YR 


PRESENT 

MRIYR 


CLG  HRS  ON: 

1,000; 

3,360 

HTG  HRS  ON:i 

I.6OO; 

5,376, 

H/C  HRS  ON: 

2.607: 

8,760 

CLG  HRS  SAVED: 

2.360: 

HTG  HRS  SAVED: 

3,776^ 

C/H  HRS  SAVED: 

6,153 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC:; 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

NSC: 

I3T600 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-127 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/AMS 


BLDG:  0210 


BUILDING  NAME:  MILIT  PERS  BLDG 


ISystem  Type: 

15  j 

System  Name: 

Small  Single  Zone  air  handling  unit  1 

jsystem  Number: 

AHU-5 

'  is 

■HUii 

^  Schedule  ST/SP 

6.00 

13.944.40' 

87.24 

Opt  ST/SPi 

0.00 

691.23 

0.00: 

Duty  Cycle 

0.00 

0.00 

rk 

o.oo: 

n  nn' 

Demand  Limit 


4.62 


Night  Setback 


0.00 


19,110.16: 


66.94 


Sub  Total 


4.62 


33,745.79, 


154.18 


Economizer 


0.00 


316.45 


0.00 


Ventilation/Recirculation 


0.00 


0.00 


DDC  Control 


0.00 


5,464.83: 


4.32 

2^2^ 


HW  OA  Reset 


0.00 


0.00 


0.00 


Chilled  Water  Reset 


0.00 


0.00 


0.00 


Condenser  Water  Reset 


0.00 


0.00 


0.00 


Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


0.00 


0.00 


0.00 


3.00 


lOTAt. 


:  39,5^.081 


1l».52i: 


3.00 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


0 

0 


2 

1 


0 

0 


3 

0 


,:6'i 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-128 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CUENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG;  0210 


BUILDING  NAME:  MILIT  PERS  BLDG 


System  Type: 

10  [ 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-6 

Category  Number:  {Construction: 

lUse: 

{Occupancy  HRS: 

{Occupancy  Days: 

4!sandstone  block 

ADMINISTRATION 

:0700-1700 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

2o; 

pasameEiBATINS  S^HEOULE 

7 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

_ g 

0  ! 

0 

'  0 

j _ p 

0  [ 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

~~0 

7 

7 

7 

7 

7 

0 

REQ  STOP: 

.  ~  "o 

17 

17 

17 

17 

17 

0 

Motor  HP: 


HP  Effic: 


Load  Factor: 
CFM-HTi^ 
CFM-CLG: 
%aA:: 
%Area: 

CHILLER  CAP  (TONS]? 

~~KW-TON: 
BLR  CAP  INPUT  (BTUH):' 
BLR  CAP  OUTPUT  (BTUH):“ 


_5.00 

“asT 

0.80 

12,000 

12,000 

“~10% 

~~^2% 

0 

0.00 

0 


)URS  CALCULATIONS^^  ;r  i 


REQUIRED  PRESENT 
:hr/yr  |HR/YR 


CLG  HRS  ON 

1,000;  3,360 

HTG  HRS  ON 

1,600  5,376 

H/C  HRS  ON 

2,607|  8,760 

CLG  HRS  SAVED 

2i36d 

HTG  HRS  SAVED 

3,776 

I  C/H  HRS  SAVED 

6,153 

CONSTANTS  ? 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC:7 

0.00161 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-129 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  i:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/AMS 


Bl^G:  0210 


BUILDING  NAME:  MILIT  PERS  BLDG 


System  Type: 


110 


System  Name: 

Multizone  air  handling  unit 

ISystem  Number: 

AHU-6  ^ 

liifuSgrBilW 

r  Schedule  ST/SP 

0.00 

22,500.15: 

1 

205.26 

Opt  ST/SP| 

0.00| 

1,115.34; 

0.00; 

Duty  Cycle 

0.00 

0.00 

0.00! 

Demand  Limit 

7.46 

0.00 

0.00 

Night  Setback 

0.00 

44,965.08 

160.66 

Sub  Total 

7.46 

63,580.58 

365.92 

Economizer 

0.00 

744.60 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

10.17 

DDC  Control 

0.00 

12,858.43 

52.86 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

5.00 

f  TOTAL 

•  5.00 

I'UNCIjisf 

l-‘NO.  i- 


m  ■  Di 
POINTS  POINTS  POINTS  POINTS 


COST 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

29  Direct  digital  control  -  MZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

35  Outside  air  damper  economizer 
control  -  MZ  AHU 

40  Maintenance  (filter)  alarm  -  AHU 


1 

0 

0 

0 

0 


7 

1 

0 

0 


0 

0 

0 

1 


1 

8 

0 

2 

0 


ii 


$348.00 

$3,378.00 

$272.00 

$399.00 

$112.00 


G-130 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY : 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/AMS 


BLDG:  0210  BUILDING  NAME:  MILIT  PERS  BLDG 


Building  UA:j _ 10.220|  CONDITIONED  SOFT:!  58.448 


I 

System  Type: 

1 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-1 

Catagory  Number: 

Construction: 

Use: 

iOccupancy  HRS: 

Occupancy  Days: 

4 

SANDSTONE  BLOCK 

administration 

10700-1700 

|M-F 

I  Weeks  of  Winter: 

32: 

. 

Weeks  of  Summer: 

2o; 

iYSfEWbPlRi 

MflNQS 

iCHEDUi 

i-r;':' 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

_ g 

0 

0 

0 

0 

0 

PRES  STOP: 

_ 24 

24 

24 

24 

24 

REQ  START: 

_ g 

~Z.J- 

7 

7 

7 

1 

0 

REQ  STOP: 

0 

17 

17 

17 

17 

0 

“  . .  . . 5.00 


HP  Effic: 


0.41 


Load  Factor: 

0.80 

CFM-HTG: 

0 

I  CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

2,392,000, 

BLR  CAP  OUTPUT  (BTUH): 

2,033,200 

pilii^bACcOafibM 

REQUIRED  PRESENT 
HRA'R  :HR/YR 

CLG  HRS  ON: 

1,000 

3,360 

HTG  HRS  ON: 

1,600' 

5,376 

H/C  HRS  ON: 

2,607 

8,760 

CLG  HRS  SAVED: 

2,360: 

HTG  HRS  SAVED: 

3,776; 

C/H  HRS  SAVED: 

6,153 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

o' 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877' 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

:  NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

4^100 

;  OPT: 

305 

CHWR: 

[ _ _ 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-131 


EMC  ENGINEERS,  [NC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 


BLDG;  0210 


BUILDING  NAME: 


MILIT  PERS  BLDG 


System  Type: 

1 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-1 

. 

Wfihfilit.:-  -.-VH,!' .'i  -i 

mm  : 

Schedule  STASP 

0.00 

27.616.29 

0.00; 

Opt  ST/SP 

I  0.00 

2,230.66 

_ ! _ 

O.OOi 

— - - — - — — - - — — - 

Duty  Cycle 

0.00 

aoo 

_ _ _ _ 4 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

o.oo; 

Sub  Total 

0.00 

29,846.95 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

13.56 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

■  0.00 

0.00 

Chiller  Demand  Limit 

0.00 

“  0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

f  TOTALS 

IS'®'" 

->29.84S.?5 

3  ; 

fiJNCTN* 


UMCSAPPLrc^TlON' 


DO 

POBNT^ 


poll®  $i;KMNTSl*Ppi^  ' 


1 


2 

4 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


0 

0 


0 

0 


0 

2 


3 

0 


$277.00 


$836.00 

$330.00 


'•^1 


TOTAL: 


$1,443.00 


G-132 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0210  BUILDING  NAME:  MILIT  PERS  BLDG 

Building  UA:|  10,220i  CONDiTIONED  SOFT:!  58,448 

System  Type:!7  : 

System  Name:|Large  air  cooled  chiller _ 

System  Number:  CH-1  _  i 


1406-001 

16-Sep-95 

AJN/AMS 


CONDITIONED  SOFT:; 


Category  Number:  Construction: 

4ISANDSTONE  blow” 


Weeks  of  Winter: 

32, 

i  Weeks  of  Summer: 

20 

|Use:  jOccupancy  HRS:  Occupancy  Days: 

Administration  b700-i700  :m-f  ^ 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0: 

0 

0 

_ _ 0 

PRES  STOP: 

24 

24 

_ ^ 

24 

_ 24 

24 

_ 24 

REQ  START: 

0 

Zl  l 

7 

7 

7 

7 

0 

REQ  STOP: 

0 

_ 17 

17 

17 

17 

17 

0 

Poli$ 

Motor  HP: 

_ HPEffic: 

Load  Factor: 

^  cfm-htgT 
“  cfm-clgT 

%OA: 

%Area: 

chiller  CAP  (TONS)? 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLRCA^OUTPUT  (BTUH): 


REQUIRED 

WR/YR 


PRESENT 

WR/YR 


CLG  HRS  ON: 

1,000 

3,360 

HTG  HRS  ON: 

1,600 

5,376 

H/C  HRS  ON: 

2,607; 

8,760 

CLG  HRS  SAVED: 

Y.360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0"b00609 

NSUCC: 

0.00161 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

NSC; 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-133 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO;  1406-001 

CLIENT  CNTRCT  #;  DACA  01 -94-D-0033  DATE;  16-Sep-95 

LOCATION;  FT.  RILEY.  KS  PREPARED  BY;  AJN/AMS 


BUILDING  NAME:  MILIT  PERS  BLDG 


jSystem  Name: 

Large  air  cooled  chiller  ' 

jSystem  Number: 

CH-1 

and  Safety  Alarms 


TOTAL- 


14^1 


20,B11.97 


6.00 


['UMC^ 

^UNCTN 

t/No;'':-' 


XiMi^APP] 


-.A  .  ^ 

H>iNTS'  w  r- ^ 


TOsT;: 


10 


12 

16 

43 


Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Large  Air 
Cooled  Chiller 

Alarms  -  Chiller 

Chiller  demand  limiting  -  Large  Air 
Cooled  Chiller 

■■  '  -  C-'TOTACi"^ 


0 

5 


0 

0 


2 

0 


0 

0 


■•6' 


3  ■  i  4,; 


$386.00 


$1,133.00 

$281.00 

$530.00 

$2,330.00 


G-134 


BUILDING  211 
ADMINISTRATION 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT,  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/DEJ 


BLDG:  0211 


Building  UA:| 


BUILDING  NAME:  ADMIN 

7,180  CONDITIONED  SOFT: 


_ System  Type:  8 _ | 

System  Name:|Air  cooled  DX  compressor _ 

System  Number:  ACCU-1  _  _ 

Category  Number:^  Construction:  lUse:  O^up^y  HRS:  ^  b^panfy  Days: 

t  aIsANDSTONE  BLOCK  ADMINISTRATION  lo706-T700  iM-F 


j  Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START 

0 

0 

g 

0 

0 

0 

0 

PRES  STOP 

24 

24 

24 

24 

24 

24 

, _ 24 

REQ  START 

7 

"  ~7 

7 

7 

7 

7 

REQ  STOP 

23 

_ 2Z  ^ 

23 

Yi 

23 

23 

23 

/ 

Motor  HP: 

0.00 

HOAUHC: 

27.8 

HP  Effic: 

0-64 

HOAUH: 

44.6 

Load  Factor: 

0780 

COAUHC: 

0 

CFM-HTG: 

CFM-CLG: 

%OA:' 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 

““bLR  cap  INPUT  (BTUHjr 
BLR  CA^OUTPUT  (BTUH): 


IREQUIRED 

IHRATR 


PRESENT 

HRA^R 


COAUC: 

HOAOHC: 

HOAOH: 

^"COAOHC: 

C^OAOC: 
““DC  DUTY: 
DC  DEMAND: 
BCC: 
ECHC: 

nsuchcT 

NSUCC: 

^DCCISC? 

DDCCC: 


0 

~"To.’4 

6^ 

“0'000877 

0.00232 

‘oT7 

_2“0.i’7 

00060629 

ir66o6238~ 

“oTo^^ 

_0.6016f 

“OT0064T1 

0^00109 


CLG  HRS  ON: 

2,240 

3,360 

NSC: 

131000 

HTG  HRS  ON: 

3,584 

5,376 

DDCH: 

43100 

H/C  HRS  ON: 

5,840 

8,760 

OPT: 

305 

CLG  HRS  SAVED: 

T120 

: - 

CHWR: 

CNWR: 

17.5 

0 

HTG  HRS  SAVED: 

C/H  HRS  SAVED: 

"^T,792 

^”27920^ 

— 

- - - - 

— — 

OAR: 

5^7 

G-135 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/DEJ 


_ _ 


BUILDING  NAME:  ADMIN 

iNERGY-^AL^SWON  W® 


System  Type: 

i8 

System  Name: 

|Alr  cooled  DX  compressor 

System  Number: 

^CCU-1 

I 

Schedule  SUSP 


Duty  Cycle 

0.00 

0.00; 

o.oo; 

Demand  Limit 

0.00 

o.oo' 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

52.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

2.52 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

■:;h  TOTAL  ] 


^CTNi'  UMCS  APPLICATION^’ 


NO-I^  ^  ;  .  f  .■  /ff  ^ ;  ;!P9PffS  >0»INTS ; "  WANTS':; 

17  Scheduled  start/stop  control  -  DX  10  10  $243.00 

Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


fS--  "5  ■*  ’  "  V  "  ' ;  'r''" "  O"  "r  •  •  >  s .  ,a. .!  V  5 ; ' ,  IT-'  <  "  '  o' : ' ' o?.' 


0  y  .  ^243.00 
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EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0211  BUILDING  NAME:  ADMIN 

Building  UA:,  7,1801  i  CONDITIONED  SOFT:;  ^41,062 

- 

System  Type:  15 _  ' 

System  Name:  Small  Single  Zone  air  handling  unit _ 

System  Number:  AHU-1  _  _ 


1406-001 

16-Sep-95 

AJN/DEJ 


CONDITIONED  SOFT:; 


41,062 


Category  Number:  Construction:  {Use: 

4|sANDSTONE  BLOCK  ADMINISTRATION 

I  Weeks  of  Winter::  ^ 

Weeks  of  Summer:  20 


|Use:  Occupancy  HRS:  jOccupancy  Days: 

ADMINISTRATION  0700-1700  iM-F 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

I  0 

PRES  STOP: 

24 

24 

24 

24 

24: 

24 

REQ  START: 

7 

7 

7 

. . . T 

7 

7 

7 

REQ  STOP: 

23 

23 

23 

23 

23 

_ 23 

23 

""  Motor  HP: 

"  3.00 

ib 

HOAUHC: 

27.8 

HP  Effic: 

0.79 

HOAUH: 

44.6 

Load  Factor: 

0.80 

COAUHC: 

0 

I  CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG:; 

14,400 

HOAOHC: 

40.4 

%OA: 

30% 

I 

HOAOH: 

65 

'  %Area: 

10% 

COAOHC: 

0.000877 

CHILLER  CAP  (TONS): 

0 

COAOC: 

KW-TON: 

6.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0~.17 

BLR  CAP  OUTPUT  (BTUH): 

6 

ECC: 

“  “  oTo66o6’29 

IrEQUIRED  PRESENT 


ECHC: 

NSUCHC: 

NSUCC: 

DDCCHC: 

DDCCC: 


0^000238 

~"a00060"9 

o7o0161 

0.000411 

0.00109 


CLG  HRS  ON: 

2,240 

3,360 

NSC: 

131000 

! 

HTG  HRS  ON:! 

3,584 

5.376: 

DDCH: 

43100 

H/C  HRS  ON: 

5,840; 

8,760 

OPT: 

305 

__ 

CLG  HRS  SAVED: 

iT120 

CHWR: 

CNWR:i 

17.5 

0 

HTG  HRS  SAVED: 

1,792 

OAR: 

5.67 

C/H  HRS  SAVED: 

2,920; 

■  . . 
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EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/DEJ 


BLDG:  0211 


BUILDING  NAME;  ADMIN 


-T  '  - 

''  ''Q  ''  3-':: 


■  M' 


System  Type: 

15 

iSystem  Name: 

Small  Single  Zone  air  handling  unit  i 

jSystem  Number: 

AHU-1 

^  Schedule  ST/Spj 

0.00 

4,061.26 

0.00 

n  Opt  ST/SPj 

0.00 

691.23! 

0.00; 

Duty  Cycle 

0.00 

0.00 

0.00' 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

94.06 

Sub  Total 

0.00 

4,752.49 

94.06 

Economizer 

0-00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

■  “  ^  0.00 

30.95 

HW  OA  Reset 

0.00 

0.00 

0-00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

_ 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

'2  nn 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


TOTAL 


mm 


ZM 


Illijfr'C  Alipt  “TIO  AO  l^r 


V  UMCS  APPLICATION  !  -DO  T "  AO.^  ^ 'i'D^. 

’<;?  . ’points  poiNTS^^^’yomrs; . tomm 


:  r  -V 

V,  wf'.'rs'-ic 

3-' 

'COST  'tf-. 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digitai  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


1 


0 

0 


2 

1 


0 

0 


1 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 
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EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/DEJ 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0211 


Building  UA:! 


BUILDING  NAME:  ADMIN 


7,180 


CONDITIONED  SOFT: 


41,062 


System  Type: 

15  1 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

^HU-2 

Catagory  Number:  Construction: 


!Use: 


4!sANDSTONE  BLOCK 


lOccupancy  HRS: 


lOccupancy  Days: 


ADMINISTRATION 


10700-1700 


IM-F 


1  Weeks  of  Winter; 

32 

Weeks  of  Summer: 

20' 

iVS^MiJEEBMINQ 

TS  ' '''  ' 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

o: 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

IZ'M 

_ ^ 

24 

24 

REQ  START: 

7 

7 

7 

_ 7 

7 

7 

7 

REQ  STOP: 

23 

23 

23 

_ 23 

23 

23 

felfe 

mmi 

Motor  HP: 

1.00 

HOAUHC: 

27.8 

HP  Effic: 

0.69 

HOAUH:, 

44.6 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

2.250 

HOAOHC:i 

40.4 

%OA: 

0% 

HOAOH: 

65 

%Area: 

0% 

COAOHC: 

0.000877 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00232 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0  r 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

gQURSiCALMtAlONS 

NSUCC: 

0.00161 

/  L. 

REQUIRED  PRESENT 

DDCCHC: 

0.000411 

!hr/yr 

HRIYR 

! 

DDCCC: 

0.00109 

CLG  HRS  ON: 

2,240 

3,360 

NSC: 

131000 

HTG  HRS  ON: 

3,584 

5,376  ; 

DDCH: 

43100 

H/C  HRS  ON:; 

5,840 

8,760  i 

OPT: 

305 

CLG  HRS  SAVED: 

1,120 

HTG  HRS  SAVED: 

1.792; 

C/H  HRS  SAVED:: 

2,920 

CHWR: 


CNWR: 


17.5 

d 


OAR: 


5.67 


G-139 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/DEJ 


BLDG:  0211 


BUILDING  NAME:  ADMIN  _  ,  . 


jSystem  Type: 
jSystem  Name: 


ISmall  Single  Zone  air  handling  unit 
iAHU-2  ~ 


Schedule  ST/SPj 

O.OOj 

965.921  0.00 

1  Opt  ST/SP} 

0.00 

263.04, 

0.00; 

Duty  Cycle 

0.00 

0.00' 

0.00: 

Demand  Limit 

0.66: 

0.00 

0.00 

Night  Setback 

0.00* 

4,057.20; 

0.00 

Sub  Total 

0.66 

5,286.16 

0.00 

Economizer 

0.00 

317.02, 

0.00 

VentilationARecirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

5,493.60 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

n  nn 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

r  TOTAL 


,ii,a».7it 


Iun'ctn 


-  ,  UMCS 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


POINTS,  poii^ :  w>iNTs  poam 


TOTAL:-, 


cost 


$348.00 


$1,097.00 

$272.00 

$399.00 

i2ill6.00J 


0 
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EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/DEJ 


BLDG:  0211 

BUILDING  NAME:  ADMIN 

System  Type:  3 

jSystem  Name: 

Small  steam  boiler 

System  Number: 

iBLR-1 

wm^rnmmwm: :  ^ 

' :  ' 

^  mhNr  I 

Schedule  ST/SP 

0.00 

.00, 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

4.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

1^'  "  TCfTAk^  :  '  '  1 

-:.-4  >0*®® 

■  OM:  J  . 

^  4M 
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EMC  ENGINEERS,  INC. 


PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/DEJ 

ENERGY  CALCULATION  PARAMETERS 


BLDG;  0211 
!  Building  UA:| 


BUILDING  NAME:  ADMIN 

7,180  I  CONDITIONED  SQFT:|  41 ,062 


System  Type: 

3  I 

System  Name:|Smatl  steam  boiler 

System  Number:|BLR-2  I 

>yl  r  i: V-''  Tv  V'i . '  ' 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

4SANDSTONE  BLOCK 

ADMINISTRATION 

10700-1700 

!M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

iYSISM  OPEM 

mm 

mwrn 

[fW 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

_ 24 

2i 

24 

REQ  START: 

7 

7 

7 

7 

7 

7  ~ 

7 

REQ  STOP: 

23 

23 

^3 

23  ^ 

23 

23 

S'"-  ^ 

'■’Of :  '?'■  ■' : 

Motor  HP:' 

HOAUHC: 

27.8 

HP  Effic: 

0.00 

HOAUH: 

44.6 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

40.4 

%OA: 

0% 

HOAOH: 

65 

%Area: 

100% 

COAOHC: 

0.000877 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00232 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

1,775,000 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

1,420,000 

ECC: 

0.0000629 

ECHC: 

0.0000238 

_  , 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

REQUIRED 

PRESENT 

0.000411 

HRA^R 

HRA'R  1 

DDCCC: 

0.00109 

CLG  HRS  ON 

2,240 

3,360' 

NSC: 

131000 

HTG  HRS  ON 

3,584 

5,376i 

DDCH: 

43100 

H/C  HRS  ON 

5,840 

8,760i 

OPT: 

305 

CHWR:i 

17.5 

CLG  HRS  SAVED 

1,120 

CNWR: 

0 

HTG  HRS  SAVED 

1,792 

OAR:| 

5.67 

C/H  HRS  SAVED 

2,920 

_ ! _ 
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EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #;  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  09-Dec-95 
PREPARED  BY:  AJN/DEJ 


BLDG:  0211 

BUILDING  NAME:  ADMIN 

System  Type: 

3  ' 

System  Name: 

ISmall  steam  boiler 

iSystem  Number: 

iBLR-2 

FMNQTIOl# 

Schedule  ST/SP 

0.00 

.00: 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

_ 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

"  0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

o.oo" 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 

and  Safety  Alarms  . . . . . . .  ---- — . 

4.00 

1  .  TOTAL  : 

Li 

. 

4*W 
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EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/DEJ 


BLDG:  0211 


BUILDING  NAME:  ADMIN 


Building  UA:| 


7.180: 


CONDITIONED  SOFT: 


41,062: 


System  Type:  27 


System  Name:  Perimeter  radiation  valve 


System  Number:  RAD-1 


Catagory  Number:  IConstruction: 

jUse: 

Occupancy  HRS: 

Occupancy  Days: 

4|SANDSTONE  BLOCK 

Administration 

0700-1700 

M-F 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


SYSTEM  OPERATING  sc 

SAT: 

MON:  Tui:  WED: 

THUR:  FRI: 

PRES  START:  0 

0  0  ^ 

0 

0  0 

0 

PRES  STOP:  2A 

24  24 

_24 

^  24 

REQ  START:  i  7 

7  7 

7 

7  7 

7 

REQSTOP:  23 

23  ;  23 

_23 

23  _ 23 

_ 23 

CONSTANTS  ,  L 

Motor  HP: 

0.00 

HOAUHC: 

27.8 

HP  Effic: 

0.00 

HOAUH:; 

44.6 

Load  Factor: 

0.80 

COAUHC:: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

40.4 

%OA: 

0% 

HOAOH: 

65 

%Area: 

45% 

COAOHC: 

0.000877 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00232 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.0000629 

ECHC: 

0.0000238 

^^SCALCUOitidNS 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

iREQUIRED  PRESENT 

DDCCHC: 

0.000411 

iHRrrR 

IHRA'R 

DDCCC: 

0.00109 

CLG  HRS  ON: 

2,240  3,360 

NSC: 

131000 

HTG  HRS  ON: 

3,584  5,376 

DDCH: 

43100 

H/C  HRS  ON: 

5,840  8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

1,120 

CNWR: 

0 

HTG  HRS  SAVED: 

1,792 

OAR: 

5.67 

C/H  HRS  SAVED: 

2,920 
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EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/DEJ 


^^DG:  0211 

System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  ADMIN 

iSliiRG^CAtCaiUTfeN  SUMMARY 


Perimeter  radiation  valve 
RAD-1 


Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

.  -  ■  :TOTAL  I 


I  Schedule  ST/SPi 

om 

.oo| 

0.00; 

Opt  ST/SPj 

0.00 

o.ooi 

O.OOj 

Duty  Cycle 

0.00 

o.oo; 

0.00 

Demand  Limit 

0.00 

0.00; 

0.00 

Night  Setback 

0.00 

0.00' 

0.00 

Sub  Total  I 

O.QO 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

-w 


T^ldi^SYStm^INT^ 


Optimum  start/stop  -  Perimeter  Rad 
Valve;  Night  setback  -  Perimeter 
Rad  Valve 

■  '-5'‘3r  -.-.f  J".-- 


mm:: 


$456.00 


UseM 
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EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/DEJ 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0211 


BUILDING  NAME:  ADMIN 


Building  UA:{ 


CONDITiONED  SOFT:! 


System  Type:  27 _ 

System  Name:  Perimeter  radiation  valve 
System  Number:  RAD-1 


Catagory  Number:  Construction:  Use: 

Occupancy  HRS: 

lOccupancy  Days: 

4  SANDSTONE  BLOCK  ADMINISTRATION 

0700-1700 

!M-F 

Weeks  of  Winter: 
Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0' 

o; 

0 

0 

0 

_ a 

PRES  STOP: 

24 

24 

24 

24 

i  24 

24 

24 

REQ  START: 

7 

7i 

7 

7 

7 

7 

_ 7 

REQ  STOP: 

23 

23 

23 

23 

23 

_ _ 23 

Ks3li!iiyi3 

SP;Cl 

CONS 

JtAKiTS 

Motor  HP: 
HP  Effic: 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%OA:' 
%Area: 

CHILLER  CAP  (TONS):: 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


REQUIRED. 

iHRATR 


PRESENT 

iHRATR 


CL6  HRS  ON 

2,240  3,360 

HTG  HRS  ON 

3,584|  5,376 

H/C  HRS  ON 

5,840  8,760 

CLG  HRS  SAVED 

i.i2o; 

HTG  HRS  SAVED 

1,792: 

C/H  HRS  SAVED 

2,920, 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609, 

NSUCC: 

0.00161 

DDCCHC: 

0.00041 1 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-147 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/DEJ 


BUILDING  NAME;  ADMIN 


System  Type: 

27 

System  Name: 

Perimeter  radiation  valve  | 

System  Number:  I 

RAD-1  i 

f 

Schedule  ST/SP  0  00 

.oo; 

0.00| 

OptST/SR~ 

000 

0.00 

0.00 

Duty  Cycle 

oooj  0.00 

0.00; 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00| 

0.00 

Sub  Total 

0.00 

0.00: 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00'  0.00 

0.00 

HW  OA  Reset 

0.00  0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

T  nn 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


TOTAL 


o:offl 


0,0tt 


3.00 


f  UMCS  ; 


rUNCTN 
feNO. 


UMCSAPPLICAtlON  DO  DI  ^  COST 

:  .points  points  points  points i  . 


25  Optimum  start/stop  -  Perimeter  Rad 
Valve;  Night  setback  -  Perimeter 
Rad  Valve 


'■  -'Iv' 


$456.00 


G-148 


BUILDING  214 
ENLISTED  BARRACKS  W/AS 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/AMS 


BLDG:  0214 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA: 


6,0051 


CONDITIONED  SOFT:; 


35,821: 


.TWtWWi  « 

System  Type: 

10 

System  Name: 

Multizone  air  handling  unit  I 

System  Number: 

AHU-1 

Category  Number:  I 

Construction: 

6 

SANDSTONE  BLOCK 

|Use: 


lOccupancy  HRS: 


{Occupancy  Days: 


BARRACKS 


I0O00-2400 


iM-F;  SAT-SUN 


Weeks  of  Winter! 

32 

{  Weeks  of  Summer:; 

20 

SUN: 

"i/ION:  ^ 

tue7 

WED:  THUR: 

FRi: 

SAT: 

PRES  START: 

O: 

o;  i 

0 

. Qj 

;  0  : 

0  ; 

0 

PRES  STOP: 

24: 

24' 

24 

24! 

24  : 

24  : 

24 

REQ  START: 

0: 

0 

0 

0^ 

0 

0 

~0 

REQ  STOP: 

24 

24  ! 

24 

24 

24  ” 

24:  ; 

24 

Motor  HP: 


5.00 


CLG  HRS  SAVED: 

0, 

HTG  HRS  SAVED:  o; 

C/H  HRS  SAVED:! 

0 

mmm 


HOAUHC: 


CHWR: 


CNWR; 


OAR: 


HPEffic: 

0.82 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

10,120 

COAUC: 

0 

CFM-CLG: 

10,120 

HOAOHC: 

8.06 

%OA: 

15% 

!  HOAOH: 

13 

%Area: 

31% 

COAOHC: 

0.000274 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.000725 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0: 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

0 

fpSislIlIaillliog 

' ■'v-; 'y 

'  NSUCC:; 

0 

IREQUIRED 

PRESENT 

DDCCHC:: 

0.0000895 

!hr/yr 

HR/YR 

! 

DDCCC: 

0.000237 

CLG  HRS  ON: 

3,360 

3,360 

NSC: 

18900 

HTG  HRS  ON: 

5,376; 

5,376 

DDCH: 

37600 

H/C  HRS  ON: 

8,760' 

8,760 

OPT: 

0 

17.5 


5.67 


G-149 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 


BLDG:  0214 


ICffiAWNSUMM) 

........  .... 

System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-1 

y UNlbnON  -"Ih  v:.  • 

Schedule  STfSP 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle; 

0.00 

0.00; 

0.00 

Demand  Limit 

7.46 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

35.18 

Sub  Total 

7.46 

0.00 

35.18 

Economizer 

0.00 

8,953.77 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

7,934.28 

69.99 

MW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

5.00 

and  Safety  Alarms 

16,888.0^ 

^  S  ^5*00 

pJMCS''" 

iuNCTN 


UMCS  j^PLIjCATlbN : 


POINTS  POIim  POINTCi.^P^^ 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

29  Direct  digital  control -MZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

35  Outside  air  damper  economizer 
control  -  MZ  AHU 

40  Maintenance  (filter)  alarm  -  AHU 

■; vTOtal^:  - , 


1 

0 

0 

0 

0 


0 

7 

1 

0 

0 


0 

0 

0 

1 


1 

8 

0 

2 

0 


11; 


$348.00 

$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-150 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0214 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA:| 


6,0051 


CONDITIONED  SOFT:! 


35,821 


System  Type: 

10  I 

System  Name: 

Muitizone  air  handling  unit  | 

System  Number:|AHU-2 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

lOccupancy  Days: 

i  ejSANDSTONE  BLOCK 

BARRACKS 

iOOOO-2400 

jM-F;  SAT-SUN 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


i>^M^ER^d^feDULE  S  % 

1 

y-.'ry:-;: 

SUN:  MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

p 

0 

!  i 

0 

0 

0 

0 

PRES  STOP: 

24  24  24 

24 

24 

24 

24 

REQ  START: 

0  0  0 

0 

0 

0 

0 

REQ  STOP: 

24  24  24 

24 

_  24 

_ ^ 

24 

Motor  HP: 


5.00 


HOAUHC 


HPEffic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

10,039 

CFM-CLG: 

10,039 

%OA: 

15% 

%Area: 

31% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH):! 

0 

Hours  caIculaWoMs 

\kJ 

iREQUIRED  PRESENT 
iHRrrR  HRA^R 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5.376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

HOAUH 


COAUHC 


COAUC 


HOAOHC 

HOAOH 


COAOHC 


COAOC 


DC  DUTY 

”dc~demand 


ECC 


ECHC 


NSUCHC 


NSUCC 


DDCCHC 


DDCCC 


NSC 


DDCH 


OPT 


CHWR; 


CNWR 


OAR: 


lipiiiSP 


8.06 


13 


0.000274 


0.000725 


0.17 


0.17 

6.0002^ 


0.000101 

0 


0.0000895 


0.000237 


18900 


37600 


0 

I7T5 


5.67 


G-151 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 

BLDG-  0214  BUILDING  NAME:  ENL  BARRACKS  W/AS  _ 


iSystem  Type:  110 

System  Name: 

Muttizone  air  handling  unit  j 

System  Number: 

AHU-2 

rmm 

Schedule  ST/SPi 

0.00 

.ooj 

o.oo; 

j 

Opt  ST/SPj 

0.00 

O.OOl 

_ _ 1— 

o.oo: 

Duty  Cycle 

000 

O.OOl 

...  _ _ _ _ 1 

o.oo: 

Demand  Limit 

7.46i  0.00 

0.00 

1  Night  Setback 

0.00  0.00 

35.18 

Sub  Total 

7.46 

0.00 

35.18| 

Economizer 

0.00 

8,882.11  " 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

7,870.78 

69.99 

HW  OA  Reset 

0.00 

0.00 

o.oo; 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

5.00 

1  -  TOTALS 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

29 

Direct  digital  control  -  MZ  AHU 

0 

7 

0 

8 

$3,378.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

35 

Outside  air  damper  economizer 
control  -  MZ  AHU 

0 

0 

0 

2 

$399.00 

40 

Maintenance  (filter)  alarm  -  AHU 

0 

0 

1 

0 

$112.00 

G-152 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16“Sep-95 

AJN/AMS 


BLDG:  0214 


Building  UA: 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

\  CONDITIONED  SQFT:| 


System  Type: 

15  _ I 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-3  I 

Catagory  Number:  jConstruction: 

elSANDSTONE  BLOCK 


|Use: 

Tbarracks 


Occupancy  HRS: 
0000-2400 


Weeks  of  Winter: 

32| 

Weeks  of  Summer: 

20 

mm 

^c-  f: 

HiiliBR 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START 

0 

O' 

1  0 

0; 

0 

;  o;  I 

0 

PRES  STOP 

24 

_ _24 

24 

24 

24 

24 

24 

REQ  START 

1  0  _ 

0 

0 

0 

0 

0 

0 

REQ  STOP 

24  ; 

_ 24 

24 

24 

24 

24 

24 

Occupancy  Days: 
iM-F;  SAT-SUN 


Motor  HP 
HP  EffIc 
Load  Factor 
CFM-HTG 
CFM-CLG 

%6a 

%Area 

~  chIller  cap  (TON^ 

KW-TON 
BLR  CAP  INPUTIbTUH^ 
BLR  CAP  outfit  (BTUH) 


REQUIRED 

HR/YR 


PRESENT 

HRZYR 


! 

CLG  HRS  ON: 

3,360 

I 

3,360 

I - 

i 

HTG  HRS  ON:| 

5.376' 

5,376 

I 

H/C  HRS  ON: 

8,760 

8,760 

I 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0; 

C/H  HRS  SAVED: 

0 

1  AM  1  :/■ 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

0 

NSUCC: 

0 

1  DDCCHC: 

0.0000895 

DDCCC: 

0.000237; 

NSC: 

18900 

DDCH: 

37600 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-153 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 


BLDG:  0214 

BUILDING  NAME:  ENL  BARRACKS  W/AS 

ilitSS^i^Yc5EcuWQisyMM«M 

ISystem  Type: 

|15 

System  Name:  i 

Small  Single  Zone  air  handling  unit  i 

System  Number:  | 

AHU-3  I 

■ 

I 

Nmt 

Schedule  ST/SP 

O.OOj 

.00 

o.oo! 

Opt  ST/SP 

O.OOj 

0.00 

o.oo; 

Duty  Cycle 

OmI 

o.oo; 

0.00; 

Demar>d  Limit 

1 .76 

0.00 

0.00; 

Night  Setback 

0.00 

0.00 

4.54 

Sub  Total 

1.76 

0.00 

4.&4 

Economizer 

0.00 

973.24 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

o.oo; 

862.42 

9.03 

KW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

l...  -  TOTAL- ^  ■  -  I 

3.<» 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

27 

Direct  digital  control  -  Small  SZ  AHU 

0 

2 

0 

3 

$1,097.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

36 

Outside  air  damper  economizer 
control  -  AHU 

0 

0 

0 

2 

$399.00 

Ci 

’  L 'TOT^:  '  \ 

,,  ^ 

;  ■  3  ;  ; 

0 

"FI'!:.  Tf" 

$2,116.00 

G-154 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0214 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA:| 


6,005i 


CONDITIONED  SOFT:: 


35,821 


ymsmmEmmi 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-4 

Catagory  Number:  Construction: 

!Use: 

bccupancy  HRS: 

Occupancy  Days: 

ejSANDSTONE  BLOCK 

IBARRACKS 

COOO-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: | 

32! 

Weeks  of  Summer: 

20 

^YSTCMOPE^NlWHEbULE 


SUN:  MON:  TUE:  WED:  THUR:  FRI:  SAT: 


PRES  START: 

0 

0 

0 

0 

0 

o: 

0 

PRES  STOP:  [ 

24  , 

24 

24 

'~24  ■ 

[I 

24 

24 

REQ  START:  [ 

0 

0 

0 

0  , 

0  ^ 

0  : 

0 

REQSTOP:  [ 

24 

24 

24  ^ 

24 

l24  ^ 

24  r 

24 

Motor  HP: 

1.00 

HP  Effic: 

0.69 

Load  Factor: 

0.80 

CFM-HTG: 

2.400: 

CFM-CLG: 

2,400 

%OA: 

10% 

%Area: 

9% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

1  BLR  CAP  OUTPUT  (BTUH): 

|dMigCALCi»-AtlON$ 

lit  7' 

iREQUIRED  PRESENT 

IHRA^R 

HRfYR 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760, 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY; 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000895 

DDCCC: 

0.000237 

NSC: 

18900 

DDCH: 

37600 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-155 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/AMS 


BLDG:  0214 


|System  Type: 
jSystem  Name: 
System  Number: 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Small  Slr^gle  Zone  air  handling  unit 
AHLM  — — —— 


Schedule  STfSP 

o.ooj 

.oo; 

0.00 

Opt  ST/SP 

O.CKij 

0.00! 

0.00; 

Duty  Cycle! 

0.00' 

0.00: 

0.00; 

Demand  Limit 

1.76| 

0.00' 

0.00 

Night  Setback 

0-00; 

0.00 

10.21j 

Sub  Total 

1.76 

o.ao 

10.21 

Economizer 

0.00 

2,123.42 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

1,881.65 

20.32 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  ' 


4i005.07 


I  y  :  I  typical  system  i^int  and jost  summary 

'-imwcsAPPUciTloN'  v"  v-:  "wiV  -i-Mo 

l-ylNO.'  .  ,  POBSlts  .  POINTS  ^  .JTOINTS^  - 'POINTS. . 

18  Scheduled  start/stop  control  -  AHU;  10  0  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU  0  2  0  3 

33  Outside  air  damper  ventilation  and  0  10  0 

recirculation  control  -  AHU 

36  Outside  air  damper  economizer  0  0  0  2 

control  -  AHU 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

^^‘11^00 


G-156 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0214 

BUILDING  NAME: 

ENL  BARRACKS  W/AS 

Building  UA: 

6,005l  j 

CONDITIONED  SOFT: 

35,821; 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-5 

ICatagory  Number:  jConstruction 


elSANDSTONE  BLOCK 


[Use: 

Ibarracks 


lOccupancy  HRS:  lOccupancy  Days: 


10000-2400 


:M-F;  SAT-SUN 


Weeks  of  Winter: 

32| 

'^’'’'"SAT: 

Weeks  of  Summer: 

20' 

^TiM'OPlRl 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

PRES  START: 

0 

:  :  o: 

0 

0 

_ a 

0 

i  0 

PRES  STOP: 

24:  24| 

24 

24 

24 

24 

24 

REQ  START: 

o 

o 

I  0 

_ 0 

0 

0 

0 

REQ  STOP: 

24  24 

24 

_ 24 

_ 2^4 

24 

24 

er ^  -.ffp  „  .-C  ."p-  ^ 

pjfflSsAStSii®,;:  'KmiV 

Motor  HP: 

1.00 

HP  Effic: 

0.69 

Load  Factor: 

0.80 

1  CFM-HTG: 

2,800 

CFM-CLG: 

2,800 

%OA: 

15% 

%Area: 

10% 

CHILLER  CAP  (TONS): 

0 

1  KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

;  BLR  CAP  OUTPUT  (BTUH): 

0 

ffilURSmcULAtidNSy"'"'---? '' 

.... 

REQUIRED  'PRESENT 

:HR/YR  IHR/YR 

CLG  HRS  ON: 

3,360; 

3,360 

HTG  HRS  ON: 

5.376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC; 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

o.'oooior 

NSUCHC: 

0 

NSUCC:: 

0 

DDCCHC: 

0.0000895 

DDCCC: 

0.000237 

i  NSC:! 

18900 

1  DDCH:' 

37600 

OPT: 

0 

CHWR: 

17.5 

CNWR:; 

0 

OAR: 

5.67 

G-157 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/AMS 


BLDG:  0214 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


15 


System  Name: 

Small  Single  Zone  air  handling  unit 

_ 1 

System  Number: 

AHU-5 

1 

p  1  ^ONcnon  ■ 

^  Schedule  ST/SP 

0.00 

- - 

.ooj 

0.00 

OptST/SP 

0.00‘ 

"o.ooi 

o.ooi 

' 

Duty  Cycle 

0.00; 

0.00; 

0.00 

Demand  Limit 

1.76 

0.00' 

0.00 

Night  Setback 

0.00 

0.00 

11.35' 

Sub  Total 

1.76 

0.00 

11.35 

Economizer 

0.00 

2,477.33 

O.CK) 

Ventilation/Recirculation 

0.00, 

0.00: 

0.00 

DDC  Control 

0.00 

2,195.26; 

22.58 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

o.oo; 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

f~~'  TOTAL 

3*^: 

27 

33 

36 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


0 

0 


2 

1 


0 

0 


3 

0 


7; 


I®?' 


$348.00 


$1,097.00 

$272.00 

$399.00 

$iH6.00 


G-158 


EMC  ENGINEERS,  INC. 


PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 


LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


1406-001 

09-Dec-95 

AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG;  0214  BUILDING  NAME:  ENL  BARRACKS  W/AS 


BuildinoUA::  6.005  CONDITIONED  SOFT:  35.821 


System  Name:|Smali  steam  boiler 


System  Number:|BLR-1 


Catagory  Number:  Construction:  Use:  Occupancy  HRS:  Occupancy  Days: 

I  e'SANDSTONE  BLOCK  BARRACKS  COOO-2400  W-F,  SAT-SUN 


Weeks  of  Winter:!  32 

Weeks  of  Summer:  20 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

_o 

0, 

0 

0 

PRES  STOP: 

24 

24 

24 

_ 24 

24 

24 

24 

REQ  START: 

0 

0 

0 

0 

0 

0 

REQ  STOP: 

24 

24 

24 

24 

I ZM 

24 

24 

iPbN$iANm--:  ... 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

8.06 

HOAOH 

13 

COAOHC 

0.000274 

COAOC 

0.000725 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.000267 

ECHC 

0.000101 

NSUCHC 

0 

NSUCC 

0 

DDCCHC 

0.0000895^ 

DDCCC 

1  0.000237 

NSC 

1  18900 

DDCH 

37600 

OPT 

.  0 

CHWR 

17.5: 

CNWR 

0 

OAR 

5.67; 

G-159 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT  RILEY,  KS  PREPARED  BY:  AJN/AMS 


BLDG: 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

elLCiLAflQN  summary 


System  Type: 

3 

System  Name: 

iSmall  steam  boiler 

iSystem  Number: 

iBLR-1 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL '  ■ 


Schedule  SUSP 

O.OOl 

.00: 

0.00 

Opt  ST/SP 

o.oo; 

o.oo: 

0.00 

Duty  Cycle 

0.00 

o.oo: 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

o.oo: 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recircuiation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

o.oo 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

ffi|^^fpWP0iNT.AWO^ST^t!i!g 


BNCTOI 


rndcsAmmWQ^ 


.'•■POINTS" 


Steam  Boiler  Monitoring 


-k^' . . — - - ^  . 

:  ''ylillTOpps#'  -.'i  ■■  P  i’ 


G-160 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

09-Dec-95 

AJN/AMS 


BLDG:  0214  BUILDING  NAME:  ENL  BARRACKS  W/AS 

Building  UA:,  6,005  CONDITIONED  SOFT: 


System  Type: 

3 

System  Name: 

Small  steam  boiler  j 

System  Number: 

BLR-2  I 

Category  Number:  IConstruction: 

Use: 

lOccupancy  HRS: 

Occupancy  Days: 

6|SANDSTONE  BLOCK 

BARRACKS 

ioOOO-2400 

IM-F;  SAT-SUN 

Weeks  of  Winter:  32 


Weeks  of  Summer: 

20 

^^D: 

THUR: 

FRI: 

SAT: 

iYSTlMOlEiV 

sHmui 

SUN: 

MON: 

TUE: 

PRES  START: 

0 

'  0 

0 

0 

0 

0 

_ g 

PRES  STOP: 

24 

24 

24 

24 

_ 24 

24 

24 

REQ  START: 

0 

0 

0 

0 

0 

0 

0 

REQ  STOP: 

!  24 

24 

24 

24 

24 

24 

24 

Motor  HP: 

0.00 

HP  Effic: 

0.00 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

15% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

948,000 

BLR  CAP  OUTPUT  (BTUH): 

758,400 

REQUIRED  IPRESENT 

HRT^R  IHRATR 

CLG  HRS  ON 

3,360;  3,360 

HTG  HRS  ON 

5,376  5,376 

H/C  HRS  ON 

8,760|  8,760 

CLG  HRS  SAVED: 

o; 

HTG  HRS  SAVED: 

Oi 

C/H  HRS  SAVED: 

0! 

_ ) 

pijgW 


HOAUHC:|  0 

HOAUH: 

0, 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101, 

NSUCHC:  0| 

NSUCC:; 

0' 

DDCCHC: 

0.0000895 

DDCCC: 

0.000237 

NSC:; 

18900 

DDCH:| 

37600; 

OPT:' 

0 

CHWR:i 

17.5 

CNWR: 

0 

OAR:i 

5.67 

G-161 


G-162 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY; 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/AMS 


BLDG:  0214 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA:j 


CONDITIONED  SOFT: 


System  Type:  7 

System  Name:  Large  air  cooled  chiller 
System  Number:  CH-1 


Category  Number:  Construction:  lUse: 

SSANDSTONE  BLOCK  IBARRACKS 


Weeks  of  Winter:j 

32 

Weeks  of  Summer:^ 

20 

Occupancy  HRS:  Occupancy  Days: 


I0000-2400 


IM-F;  SAT-SUN 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

I  o' 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

_ 24 

24 

24 

24 

REQ  START: 

0 

o; 

I  0 

^ _ g 

0 

o: 

: _ a 

REQ  STOP: 

24 

24 

24 

24 

24 

_ 24! 

24 

HPEfficT 
Load  Factor:! 
CFM-HTG: 
CFM-CLG: 

_ 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPIjr^BTUH): 


CLG  HRS  ON: 
IfrGHRSON: 
H/C  HRS  ON: 


REQUIRED  PRESENT 
HRA^R  HRT^R 

3,360,  3,360 

5,376'  ^76 

8,760^  '  8,760 


CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000895 

DDCCC: 

0.000237 

NSC:’ 

18900 

DDCH: 

37600 

OPT:! 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-163 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/AMS 


BLDG:  0214^ 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

ENSJeggCALCULATieH  SUMMARY 


System  Type: 

7 

System  Name: 

Large  air  cooled  chiller 

System  Number: 

CH-1 

ly 

Schedule  ST/SP 

0.00 

.00 

. 

0.00; 

^  Opt  ST/SP 

o.od 

0.00 

o.oo; 

Duty  Cycle 

OM 

0.00 

0.00: 

Demand  Limit 

1.73 

0.00' 

0.00 

Night  Setback 

0.00 

o.oo; 

0.00 

Sub  Total 

1.73  0.00 

O.CH) 

Economizer 

0.00 

0.00 

0.00 

VentilationARecirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset  0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

1,225.00 

0.00 

A  AA 

Condenser  Water  Reset 


Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

f.  '-'  .  TOTAI-"^  -  1' 


0.00 

58.91 


0.00 


0.00 


6.00 


60.64! 


4,225.0d 


36^ 


6.«>; 


l-UMCS/: 
afUNCTN 
NO. 


POINTS  POUCTSa  JPOINTS;  POINIS 


12 

16 

43 


‘•im§A 


Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control  - 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Large  Air 
Cooled  Chiller 

Alarms  -  Chiller 

Chiller  demand  limiting  -  Large  Air 
Cooled  Chiller 


0 

5 


0 

0 


2 

0 


0 

0 


V-  4/ 


$386.00 


$1,133.00 

$281.00 

$530.00 

$2,330.00 


G-164 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0214 

BUILDING  NAME:  ENL  BARRACKS  W/AS 

Building  UA: 

6,0051  1  CONDITIONED  SOFT:: 

35,821 

I  System  Type: 

27 

! 

System  Name: 

Perimeter  radiation  valve 

;  System  Number: 

RAD-1 

Category  Number:  Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

1  6  SANDSTONE  BLOCK  [BARRACKS 

10000-2400 

IM-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20; 

SUN: 

MON: 

TUE: 

vvib: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0: 

o: 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

!  0 

0 

_ g 

0 

0 

0 

0 

REQ  STOP: 

24 

24 

2^4 

24 

24 

24 

24 

REQUIRED 

HWYR 


[PRESENT 

iHRA^R 


CLG  HRS  ON:! 


3,360: 


3,360 


CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

V'^ 

. b.oo 

0 

Ic  •».  _  *<„ _ sr  <.  w  i-  1  J  v  i 

Motor  HP: 

HOAUHC: 

HP  Effic: 

0.00 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

8.06 

%OA: 

0% 

HOAOH: 

13 

%Area: 

15% 

COAOHC: 

0.000274 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.000725 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.000267 

ECHO: 


NSUCHC; 


NSUCC: 


DDCCHC: 


DDCCC: 


NSC: 


CHWR: 


CNWR: 


OAR: 


0.000101 


0.0000895 

0.000237 


18900 


HTG  HRS  ON:l 

5,376; 

5,376 

DDCH:; 

37600 

H/C  HRS  ON: 

8,760 

8,760 

OPT: 

0 

17.5 

. 0 

~5^7 


G-165 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY 


1406-001 
1 6-Sep-95 
AJN/AMS 


BLDG:  0214 

K--- ;:tsTTsf-  ":trr  ::r-w>T::T: 

BUILDING  NAME: 

ENL  BARRACKS  W/AS 

ISystem  Type: 

27 

iSystem  Name: 

Perimeter  radiation  valve 

ISystem  Number: 

RAD-1 

I  FONClON  f  - 

Schedule  ST/SP 

0.00! 

.00! 

o.ooj 

!  Opt  ST/SP 

0.00| 

0.00; 

0.00; 

Duty  Cycle 

0.00' 

0.00 

0.00 

I  Demand  Limit 

0.00 

0.00 

0.00, 

Night  Setback 

0.00 

0.00 

0.00; 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset  0  00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

L:  -.  TOTAL  x:. 

OMll  Z.W 

JUMCC’ 

Fimcii 

/  -NO.vf 


,  uMCSAPPLicA%di^A  M  'ai' 

'  ■  ■  ■  ‘'<x-  ■'.'-e:-'"-  PPIUTS  POINTS 


25  Optimum  start/stop  -  Perimeter  Rad 
Valve;  Night  setback  -  Perimeter 
Rad  Valve 

TOTAL: 


$456.00 


i-;?  \  -r  'X  . 


$456.M 


G-166 


BUILDING  222 

ADMINISTRATION  GENERAL  PURPOSE 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/DEJ 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0222 


Building  UA: 


BUILDING  NAME:  ADMIN  GEN  PURP 

r^j  1  CONDITIONED  SQFT:[ 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1 

Catagory  Number:  |Construction:  pse: 

4ISANDSTONE  BLOCK  ADMINISTRATION 


^^ccLpamcy  ^ ,(^cupan^Days:~ 
10700-1700  M-F 


Weeks  of  Winter; 
Weeks  of  Summerj 


MON: 

TUE: 

WED:^ 

thurT 

^  FRI:"^ 

SAT: 

PRES  START:  L 

0; 

;  o' 

i  0 

0 

0 

O'  L 

0 

PRES  STOP:  ^ 

24 

24! 

24 

24 

”'2A 

■  24  ^ 

24 

REQ  START:  L 

11' 

f 

i _ 7, 

7 

7 

7 

10 

REQSTOP:  C 

17 

17 

20 

20; 

_ _ ig 

20 

19i 

i*"*^'  *  Motor  HP: 

i  HP  Effic: 

0.82 

Load  Factor: 

0.80 

r  CFM-HTG: 

9,800 

CFM-CLG: 

9,800 

%OA: 

10% 

%Area: 

60% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED 

HR/YR 


PRESENT 

HR^TR 


CLG  HRS  ON: 

1,540  3,360 

HTG  HRS  ON: 

2^64^  5,376; 

H/C  HRS  ON: 

4,015  8,760 

I ' 

CLG  HRS  SAVED: 

1,820S 

HTG  HRS  SAVED: 

2,912 

_ - : 

C/H  HRS  SAVED: 

4,745; 

-■  ^  'i  <1 .  ' 

HOAUHC: 

27.8 

HOAUH:' 

44.6" 

COAUHC:; 

0 

'  “  COAUC: 

0 

HOAOHC: 

40.4 

^  HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC:: 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

0.000411: 

DDCCC: 

0.00109 

NSC: 

131000 

j  DDCH:! 

43100 

OPT:| 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-767 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJNyDEJ 


BLDG:  0222 


BUILDING  NAME:  ADMIN  GEN  PURP 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit  ; 

System  Number: 

AHU-1 

i  Schedule  ST/SPi 

0.00 

17,351.81 

129.27 

Opt  ST/SPi 

0.00 

1,115.34 

0.00 

Duty  Cycle' 

0.00 

0.00 

0.00 

Demand  Limit 

7.46 

0.00 

o.oo; 

Night  Setback 

28,319.11 

259.14 

Sub  Total  ' 

7.46 

46,786.27 

388.421 

Economizer 

0.00 

936.46 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

8.31 

DDC  Control 

0.00 

16,171.62 

85.26 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 
and  Safety  Alarms 


48ijad 


TOTAL 


■7jmi 


,.;63,894i^iS 


3.00 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


p:  .k.  i'-: 


\  5  TOTAL: 


0 

0 


2 

1 


0 

0 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 


$2,116.00 


G-168 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/DEJ 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0222 


BUILDING  NAME:  ADMIN  GEN  PURP 


Building  UA: 


3,297 


CONDITIONED  SOFT:; 


18,854; 


M'a 

System  Type: 

1  i 

System  Name: 

Small  hot  water  boiler  | 

System  Number: 

BLR-1  j 

Category  Number: 

Construction: 

Use: 

Occupancy  HRS: 

lOccupancy  Days: 

41 

SANDSTONE  BLOCK 

ADMINISTRATION 

10700-1700 

IM-F 

Weeks  otWinter^ 


32 


Weeks  of  Summer: 


20 


pYSHalOPgRAIINg  SgHlEPUli  f 

^  ^MON:  ^  TUE: 

V\^D:  THUR: 

if  , 

FRi:  - 

SAT: 

PRES  START:  L 

0 

0 

0 

0 

0  : 

o;  1 

0 

PRES  STOP:  T 

24i 

24 

24! 

24; 

24  : 

24 

REQ  START:  [ 

11; 

7 

7i 

7  : 

7  : 

7i  ; 

10 

REQSTOP:  [ 

17i  ’ 

17,  ; 

20 

20 

20 

20:  i 

19 

Motor  HP: 


HP  Effic: 


'0^29 

0.64 


Load  Factor:! 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

100% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

434,000 

BLR  CAP  OUTPUT  (BTUH):  350,000 


pQUR^^LCgiLATlOt^ 


REQUIRED  PRESENT  ; 

HRA'R  iHRrrR 

CLG  HRS  ON 

1,540,  3,360 

j  HTG  HRS  ON 

!  2,464!  5,376 

H/C  HRS  ON 

4,015  8,760; 

■  CLG^SSAVE^ 

1,820 

HTG  HRS  SAVED 

2,912 

C/H  HRS  SAVED 

4,745; 

CbliiSTANTS 


HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161' 

DDCCHC: 

0.000411! 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-169 


EMC  ENGINEERS,  INC. 

PROJECT  NAMEiEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/DEJ 


BLDG^  022^ 


BUILDING  NAME;  ADMIN  GEN  PURP 


[System  Type: 
jSystem  Name: 
System  Number: 


iSmall  hot  water  boiler 

Iblr^i 


MHai 


Schedule  ST/SP 

o.ool 

787.48; 

O.OOi 

Opt  ST/SP 

0.00 

82.48: 

0.00: 

Duty  Cycle 

0.00 

0.00| 

0.00 

Demand  Limit 

0.00| 

0.00 

O.OOi 

Night  Setback 

o.oo: 

0.00 

0.00 

Sub  Total 

0.00 

869.96 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

2.46 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


M9.96I; 


r iMcs'APmCAtooitT- ■  ■-'•do'"' ao  V'  -/''W 


POINTS  POINTS :  POINTS  POINTS 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


rcOST': 


$277.00 


$836.00 

$330.00 


TOTAL: 


$i;443,00 


G-170 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/DEJ 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0222  BUILDING  NAME:  ADMIN  GEN  PURP 


System  Number:  CH-1 


Category  Number:  Construction: 

mx 

Use:  Occupancy  HRS: 

Occupancy  Days: 

1  4|SANDSTONE  BLOCK 

ADMINISTRATION  |0700-1700 

!M-F 

1  Weeks  of  Winter:! 

j _ 1 

32| 

Weeks  of  Summer:! 

20' 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0! 

0 

0 

0 

0 

0, 

0 

PRES  STOP: 

24 

24 

24 

24 

^  ”  27  ~ 

24; 

REQ  START: 

11 

7 

7 

7 

7 

7 

10 

REQ  STOP: 

17, 

17 

20 

20 

_ _20  _ 

20 

19 

yNPUIB;: 

Motor  HP: 

3.bo 

HP  Effic:! 

0.79 

Load  Factor:! 

0.80 

CFM-HTG: 

0 

i  CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

30 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

EONS»I§SStSfiiSli:: 

vf  Vi  ? '  V 

V' 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

CLG  HI^ON:  1,540  3,360 

HTG  HRS  ON:  2,464:  6^76 

H/CHRSON:  4.015:  8,760; 


CLG  HRS  SAVED:  1,820 

HTGIhRS  SAVED:  2,912 

C/H  HRS  SAVED^  4^4^ 


NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-171 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/DEJ 


BLDG:  0222  BUILDING  NAME:  ADMIN  GEN  PURP 


System  Type: 

6 

System  Name: 

Smalt  air  cooled  chiller 

System  Number: 

CH-1 

SKilS 

Schedule  ST/SP 

0.00 

4,124.721 

o.oa 

Opt  ST/SP 

0.00 

691.23 

0.00; 

Duty  Cycle 

0.00; 

ooo! 

0.00 

Demand  Limit; 

1.73! 

0.00^ 

0.00; 

Night  Setback 

o.oo: 

o.oo; 

o.oo! 

Sub  Total 

1.73i 

4,815.95 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Reclrculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

o.oo; 

525.00 

0.00 

Condenser  Water  Reset 

o.oo; 

0.00 

0.00 

Chiller  Demand  Limit 

25.25 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


4.00 


10  Scheduled  start/stop  control - 
Chiller;  Optimum  start/stop  control  - 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

11  Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

16  Alarms  -  Chiller 

42  Chiller  demand  limiting  -  Smali  Air 

Cooled  Chiller 

/hr--  »  '  -  ^  :!  ."TOTAL;  . 


tHK),.,":  -^J^/.OOST 

POINTS  POINTS  X;PCp>r^>;^:4JPO^^ 

. ' . 1 . '  . o'" . 1 .  ^  0 . 


$664.00 

$281.00 

$150.00 

$1,W.OO 


G-172 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/DEJ 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0222 


Building  UA: 


BUILDING  NAME:  ADMIN  GEN  PURP 
3,297i  ;  CONDITIONED  SQFT:|  18,854 


System  Type:  25 _ 

System  Name:  Hot  water  radiation  pump 
System  Number:  RAD-1 


Catagory  Number:  IConstruction:  Usel  _ jOccupancy  HRS: _ |Occupancy  Days: 

4SANDSTONE  BLOCK  ADMINISTRATION  10700-1700 


Weeks  of  Winter: I 

32! 

Weeks  of  Summer:: 

20' 

steMoper: 

>gHiOMy 

i-X: 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

i  O;  ! 

o: 

o| 

0 

0  i 

0 

PRES  STOP: 

_ 24 

24;  L 

24 

24: 

24 

24 

REQ  START: 

11 

7;  ' 

7 

T\ 

7 

10 

REQ  STOP: 

17 

i  17  ^ 

20 

20 

20 

20 

19 

Motor  '  '‘"'"’"o.OS 


1  HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

CFM-CLG: 

%OA:' 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 

BLR  CAP  INPUT  (BTUH)r 
BLR  CAP  OUf^UfjBTUH): 


REQUIRED  iPRESENT 


CLG  HRS  ON:| 

1,540 

3,360; 

1  HTG  HRS  ON: 

2,464! 

5,376! 

H/C  HRS  ON: 

4,015: 

8,760 

CLG  HRS  SAVED: 

1,820 

HTG  HRS  SAVED: 

2,912| 

C/H  HRS  SAVED: 

4.745 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC:| 

0.00161 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-173 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/DEJ 


BLDG:  0222 


BUILDING  NAME:  ADMIN  GEN  PURP 


System  Type: 

25  j 

System  Name: 

Hot  water  radiation  pump 

System  Number: 

RAD-1  ^ 

KSMwawESr 

*  mi!:£m 

mmmrn. 

ms^mmQsis:k-u 

Schedule  ST/SP! 

0.00 

217.24 

0.00 

Opt  ST/SP| 

0.00 

22.75 

0.00 

Duty  Cycie 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

odd 

o.ool 

Sub  Total 

0.00 

239.99 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 
and  Safety  Alarms 


;(U)0| 


TOTAL 


3J)0 


4CTN'' 


;  7^1?  v: ' 

0MCS4aPPLlCATION 


iHli 


-  ;5  v"<  '<  ^ 

Ai‘.7</v<:;,::COST,' 


. .DO, . ■ . i . : . ...AO . ;„:.l,..:,:' . DI,,,',l',,ii,::,-..,AI,:'..- . 

POINTS  POiINlS  POMTS  JW>INi« 


23  Scheduled  start/stop  control  -  HW 
Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 


1 


1 


1 


$570.00 


G-174 


BUILDING  223 

ENLISTED  BARRACKS  W/DAS 


EMC  ENGINEERS,  INC. 


PROJECT  NAMEiEEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0223 


BUILDING  NAME:  ENL  BARRACKS  W/DAS 


CONDITIONED  SOFT:! 


47,794 


System  Type: 

10 

System  Name: 

Multizone  air  handling  unit  I 

System  Number: 

AHU-1  I 

Catagory  Number: 

Construction: 

Use:  Occupancy  HRS:  Occupancy  Days: 

j  ejSANDSTONE  BLOCK 

BARRACKS  |0000-2400  !M-F;  SAT-SUN 

Weeks  of  Winter:!  32 


Weeks  of  Summer: 

20 

gYifEirdPlR 

ATiNQg 

cBePuir 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

0  'V*,0w 

PRES  START: 

g 

0  L 

0: 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

_ 2± 

REQ  START: 

0 

0 

ZZ^  z 

0 

0 

REQ  STOP: 

24 

24 

24 

_ 24 

24 

24 

24 

Motor  HP: 


7.50 


,  HP  Effic: 

0.83 

Load  Factor: 

0.80 

CFM-HTG: 

7,450 

CFM-CLG: 

7,450 

%OA: 

15% 

%Area: 

28% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

i  BLR  CAP  OUTPUT  (BTUH): 

0 

paiffi^liAtiCMyvnQNS 

REQUIRED  PRESENT 

IHR/YR 

HRIYR 

CLG  HRS  ON: 

3,360  3,360 

i  HTG  HRS  ON: 

5,376;  5,376 

H/C  HRS  ON: 

8.760;  8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000895 

DDCCC: 

0.0002~37 

NSC: 

18900 

DDCH: 

37600 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-175 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/AMS 


ww 


Schedule  ST/SP! 


0.00 


.00 


0.00 


Opt  ST/SPi 


0.00 


0.00 


0.00: 


Duty  Cycle 


0.00 


o.oo: 


0.00* 


Demand  Limit 


10.99 


0.00 


0.00 


Night  Setback 


0.00 


0.00 


40.34 


Sub  Total 


10.99 


0.00 


40.34 


Economizer 

0.00 

6,591-46 

u.uu 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

5,840.95 

80.25 

HWOA  Reset 

0.00 

0.00 

0.00 

ChiHed  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

5.00 

and  Safety  Alarms 

3 . ^ 

t  TOTALv-  L 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

29 

Direct  digital  control  -  MZ  AHU 

0 

7 

0 

8 

$3,378.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

35 

Outside  air  damper  economizer 
control  -  MZ  AHU 

0 

0 

0 

2 

$399.00 

40 

Maintenance  (filter)  alarm  -  AHU 

0 

0 

1 

0 

$112.00 

lit 

.J.  ■ 

■1:,;  S'-'-V’-. 

1 

G-176 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/AMS 


BLDG:  0223 


BUILDING  NAME:  ENL  BARRACKS  W/DAS 


Building  UA:| 


7,623! 


CONDITIONED  SQFT:i 


47.794 


System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-2 

jCatagory  Number: 


IConstruction: 


lUse: 


jOccupancy  HRS: 


jOccupancy  Days: 


SANDSTONE  BLOCK 


BARRACKS 


10000-2400 


jM-F;  SAT-SUN 


Weeks  of  Winter: 

32; 

Weeks  of  Summer:: 

2o; 

SYSTEM  OPERATING  SCHEDUlS  I  i 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0l  ^ 

0 

i  0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

i  24 

_ 24 

_ 2± 

24; 

REQ  START: 

; _ 0 

0 

0 

0 

ZZZo  I 

0  : 

0 

REQ  STOP: 

~  24 

_ 2A  ; 

24 

24 

^4 

24 

24 

Motor  HP 

7.50 

HPEffic 

0.83 

Load  Factor 

0.80 

CFM-HTG 

7,150 

CFM-CLG 

7,150 

%6a 

15% 

%Area 

27% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

I  BLR  CAP  OUTPUT  (BTUH) 

0 

Hgyj 

tons-‘'":'7"='*5Fm 

REQUIRED  PRESENT 

iHRA^R  IHRA^R 

! 

CL6  HRS  ON 

3,360 

3,360 

HTG  HRS  ON 

5,376 

5,376! 

H/C  HRS  ON 

8,760 

8, 7601 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000895 

DDCCC: 

0.000237 

NSC: 

18900 

DDCH:| 

37600 

I  OPT: 

0 

CHWR: 

17.5 

CNWR: 

o' 

OAR: 

5.67 

G-177 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION :  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 


BLDG:  0223 

BUILDING  NAME:  ENL  BARRACKS  W/DAS 

'.-'CcrGS.v '■  .■ 

System  Type: 

10 

i 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-2 

f'  FONCtlbH  -■  :  >4i 

■  kWh/yr ,  , 

^•?WBtu?yr 

Schedule  ST/SP 

0.00 

.00 

0-00 

' 

Opt  ST/SP 

0.00 

0.00 

o.ool 

Duty  Cycle 

0.00 

0.00 

0.00! 

Demand  Limit 

ia99 

0.00 

o.oo; 

i  Night  Setback 

0.00 

0.00 

. __J 

38-90 

Sub  Total  I 

10.99 

0.00 

38.90 

Economizer 

0.00 

6,326.03 

0.00 

Ventilation^Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

5,605.74 

77.39 

HW  OA  Reset 

oVoo 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

5.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

Tomrivv-  I 

v'-^-  :5*00 

29 

33 

35 

40 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 


Maintenance  (filter)  alarm  -  AHU 
-TiTOTAt:':' 


0 

0 

0 

0 


7 

1 


0 

0 

0 

1 


8 

0 

2 

0 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 


G-178 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0223 


BUILDING  NAME:  ENL  BARRACKS  W/DAS 


System  Name:|Multizone  air  handling  unit 
System  Numben|AHU-3 


Catagory  Number: 

Construction: 

Use: 

iOccupancy  HRS: 

jOccupancy  Days: 

eiSANDSTONE  BLOCK 

_ I _ _  ... _ 

BARRACKS 

jOOOO-2400 

;M-F;  sat-sun 

I  Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

iYSTii  OreR/aiTINg 


SUN: 

MON: 

TUE: 

WED: 

PRES  START: 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24! 

24 

REQ  START: 

0 

0 

0 

0^ 

REQ  STOP: 

24 

24 

24 

"jt  5' : 

5.00 

HP  Effic: 

0.82; 

Load  Factor: 

0.80; 

CFM-HTG: 

5,000 

CFM-CLG: 

5,000 

%OA: 

20% 

%Area: 

14%: 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

i  BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED  iPRESENT  I 
iHRA^R  IHR/YR  | 

CLG  HRS  ON:  3,3601  3,360! 

hYg  HRS  ON:;  5,376;  5,376: 

H/C  HRS  ON:;  8.76o!  87^ 


<OURS  CALCULATIONS 


THUR: 

0l 

_ 24 

0 

24 


CLG  HRS  SAVED: 

o! 

HTG  HRS  SAVED: 

o: 

C/H  HRS  SAVED: 

0 

FRI:  SAT: 

5  '  o: 

24 _ 24 

24  24 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC:; 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC:, 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

0 

NSUCC: 

0 

I  DDCCHC: 

0.0000895 

DDCCC: 

0.000237 

NSC: 

18900 

i  DDCH;: 

37600 

OPT: 

0 

'  CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-179 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 


BLDG:  0223  ^  ^ 

BUILDING  NAME:  ENL  BARRACKS  W/DAS 

iSystem  Type: 

!io 

iSystem  Name: 

Multizone  air  handling  unit 

jSystem  Number: 

AHU-3 

PllpNClQg^pPS 

Schedule  STASPi 

0.00 

.00, 

0.00 

Opt  ST/SP: 

0.00 

0.00: 

0.00 

Duty  Cycle 

0.00 

0.00' 

0.00 

Demand  Limit 

7.46 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

20.17 

Sub  Total 

7.46 

0.00 

20.17 

Economizer 

0.00 

4,423.80 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

3,920.10 

40.13 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

' 

Chiller  Demand  Limit 

0.00 

0.00, 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

! 

5.00 

1  TOTAL  ; 

I  ^ — T-; 

fUMCS":" 

^UNCTN' 

NO. 


;ipoMTSK;i  Kaj^ 


1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

29  Direct  digital  control  -  MZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

35  Outside  air  damper  economizer 
control  -  MZ  AHU 

40  Maintenance  (filter)  alarm  -  AHU 

® d-  i  ^  '■  ■  ■;  .'d  ' 


1 

0 

0 

0 

0 


0 

7 

1 

0 

0 


0 

0 

0 

0 

1 


8 

0 

2 

0 


.’t 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 


G-180 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY :  AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0223 


BUILDING  NAME:  ENL  BARRACKS  W/DAS 


Building  UA: 

7.623, 

CONDITIONED  SOFT:; 

47,794 

^ffl^riraisaiMr 

System  Type: 

_ 1 

System  Name: 

Multizone  air  handling  unit 

System  Number; 

AHU-4 

Catagory  Number: 

Construction: 

|Use: 

jOccupancy  HRS: 

Occupancy  Days; 

6 

SANDSTONE  BLOCK 

jBARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter:; 

32i 

Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

WED; 

THUR: 

FRI: 

SAT: 

PRES  START: 

o: 

!  0 

0 

0 

i  O'  ! 

01 

0 

PRES  STOP: 

24 

24 

24' 

24' 

i  24  1 

24 

24 

REQ  START: 

0 

g 

0 

0 

0 

0  : 

0 

REQ  STOP: 

24 

; _ 24 

_ 2A 

24 

24  1 

24  1 

24 

^'Too 

HP  Effic: 

0,82 

Load  Factor: 

0.80 

CFM-HTG: 

4,000 

CFM-CLG: 

4,000 

!  %dA: 

15% 

%Area: 

11% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

;  BLR  CAP  OUTPUT  (BTUH): 

0 

PD^^t^OTtATlQiil 

~  - .'i - - 

r.  .V 

REQUIRED  PRESENT  | 

1  jHR/YR  IHRATR 

CLG  HRS  ON:[ 

3,360: 

3,360 

HTG  HRS  ON: 

5,376 

5,376; 

{  H/CHRSON:; 

8,760 

8,760 

1  CLG  HRS  SAVED:  0 

i  HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED:! 

0; 

EONSfANtS 


HOAUHC: 

0 

HOAUH:| 

0 

COAUHC:' 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC:' 

0.000101 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000895 

DDCCC: 

0.000237 

NSC: 

18900 

DDCH: 

37600 

OPT: 

0 

r  CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 
1 6-Sep-95 
AJN/AMS 


BLDG:  0223 


BUILDING  NAME:  ENL  BARRACKS  W/DAS 

^’7 


System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-4  ! 

mm 

Schedule  ST/SP 

O.OOj 

.00 

0.00^ 

Opt  ST/SP 

o.ooj 

0.00 

O.OOi 

Duty  Cycle 

0.00! 

0.00 

0.00 

Demand  Limit 

7.46 

0.00 

0.00 

_ 

Night  Setback 

0.00 

0.00 

15.85 

Sub  Total 

7.46 

0.00 

15.85 

Economizer 

0.00 

3,539.04 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00, 

3,136.08 

31.53 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00^ 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

5.00 

total 

47A8 

7;:;54» 

rUMCS 
TtJNCTN 
NO. 


BPlil 

POIN'IS 


‘  !:  ■  M-  'T  "AI ' '  •  ?  COST  ' 

POINTS  points  ;  points 


18  Scheduled  start/stop  control  -  AHU;  1 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

29  Direct  digital  control  -  MZ  AHU  0 

33  Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 

35  Outside  air  damper  economizer  0 

control  -  MZ  AHU 

40  Maintenance  (filter)  alarm  -  AHU  0 


7 

1 

0 

0 


0 

0 


8 

0 


$348.00 

$3,378.00 

$272.00 

$399.00 

$112.00 


G-182 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO;  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY;  AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0223 

BUILDING  NAME: 

ENL  BARRACKS  W/DAS 

Building  UA: 

7,623;  1 

CONDITIONED  SOFT: 

47,794 

_ 

C<  r  - 

System  Type: 

3 

System  Name: 

Small  steam  boiler 

System  Number: 

BLR-1 

-.i'  -  '■  ■: ii-S- 

Catagory  Number:  Construction: 

Use: 

lOccupancy  HRS: 

Occupancy  Days: 

6  SANDSTONE  BLOCK 

BARRACKS 

joOOO-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32; 

Weeks  of  Summer: 

20; 

,  ,  -'1  ",  ’  :s-  •  J' 

SUN: 

MON:  TUE: 

WED:  THUR: 

FRI:  SAT: 

PRES  START:  L 

0 

0 

0  ; 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START:  [ 

0 

0  __ 

0 

0 

0 

0 

0 

REQSTOP:  [ 

24 

24 

24 

24 

24 

24 

iWHffS’  i  i '  J  J  2: . iS '  .ii  'i-'l ' . 

IHiii 

I.' 

Motor  HP: 

0.00, 

HOAUHC: 

0 

HP  Effic:; 

0.00 

HOAUH: 

0 

Load  Factor:! 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG:j 

0 

HOAOHC: 

8.06 

%OA:; 

0% 

HOAOH: 

13 

%Area: 

6% 

COAOHC: 

0.000274 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.000725 

KW-TON: 

0.00 

' 

DC  DUTY: 

0.17; 

BLR  CAP  INPUT  (BTUH): 

2,232,000 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

1,860,000 

ECC: 

0.000267 

ECHC: 

0~  0001 01 

NSUCHC: 

0 

«.  .®it]  i' 

-  ‘ 

NSUCC: 

0 

REQUIRED 

PRESENT 

DDCCHC: 

0.0000895 

HRA^R 

HRTTR 

DDCCC:; 

0.000237 

CLG  HRS  ON 

3,360 

3,360| 

i  : 

NSC: 

18900 

HTG  HRS  ON 

5,376 

5,376 

DDCH: 

37600 

H/C  HRS  ON 

8,760 

_ _ 

8,760 

i 

OPT: 

0; 

CHWR; 

17.5 

CLG  HRS  SAVED 

0 

i 

CNWR: 

0 

HTG  HRS  SAVED 

0 

OAR:! 

_  i 

5.67 

C/H  HRS  SAVED 

0 

i 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 


BLDG:  0223  ^ 

WT”' 

BUILDING  NAME:  ENL  BARRACKS  W/DAS 

WiERGyCAtCUUtlON  SUMMARY 

System  Type:  3 

System  Name: 

ISmall  steam  boiler 

System  Number: 

|BLR-1 

Schedule  ST/SP 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

VentilationARecirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

4.00 

and  Safety  Alarms 

1^.0:  r-i 

0.00]  ; 

G-184 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 


1406-001 

16-Sep-95 

AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0223 


Building  UA:| 


BUILDING  NAME:  ENL  BARRACKS  W/DAS 

7,6231  ,  CONDITIONED  SOFT: 


System  Type:|7 _  ^  ^  ~  """j 

System  Name:  Large  air  cooled  chiller  j 

System  Number:  CH  1  ! 


Catagory  Number:  Construction:  lUse:  Occupancy  HRS:  pccupancy  Days: 

_ 6  SANDSTONE  BLOCK  [BARRACKS  0000-2400  :M-F;  SAT-SUN 

Weeks  of  Winter:  |  —— 

I  Weeks  of  Summer: |  20 


SUN:  MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  L 

0  i 

0 

0 

0 

0 

o! 

0 

PRES  STOP:  L 

24 

_„24 

24 

24 

24 

24 

24 

REQ  START: 

0 

0 

0 

0 

0 

REQSTOP:  ^ 

24 

24 

~~~24 

Z_24 

24 

24 

24 

Ills 

. . /\:v 

Motor  HP 

1.00 

HP  Effic 

. . . 

0.69 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

70 

I  KW-TON 

1.10 

BLR  CAP  INPUT  (BTUH) 

*  0 

;  BLR  CAP  OUTPUT  (BTUH) 

0 

iREQUIRED 

PRESENT 

i  iHRA^R 

IHRA^R 

CLG  HRS  ON: 
HTGHRSON:| 
H/CHRSON: 

CLI^HRS  SAVED: 
HTG  HRS  SA^^ 
C/H  HRS  SAVED: 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY; 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000895 

DDCCC: 

0.000237 

NSC: 

18900 

DDCH: 

37600 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-185 


^  i 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/AMS 


BLDG;  0223 


BUILDING  NAME:  ENL  BARRACKS  . ,rv.: 


ISystemType:  |7 

ISystem  Name: 

jLarge  air  cooled  chiller 

_ i 

jsystem  Number: 

|CH-1 

MB  Bsmism 

kViyjff '3:;.  ■  it?-'-# 

\  Schedule  ST/SPj 

0.00 

.00; 

0.00 

Opt  ST/SP 

0.00 

0.00: 

_ _ _ _ ^ - 1 - 

o 

8 

Duty  Cycle 

0.00 

O.OOl 

0.00; 

Demand  Limit 

0.66 

0.00 

0.00 

Night  Setback 

o.od 

o.oo; 

0.00 

Sub  Total 

0.66  0.00 

0.00 

. 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

. 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

1,225.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

58.91 

0.00^ 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

6.00 

E..;  '  --_TOTAL4.  ‘ 

Si' L-.:,  ii'.' i-.-. 

IFUNCTN: 

" '  Na  .:n 


'-1 V-"",.  '  -POINTS  p< 


POINTS  TOINTS  i  j^INl^  ; 


'COST' ';' 


1 0  Scheduled  start/stop  control  - 

Chiller;  Optimum  start/stop  control  • 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

12  Chilled  water  reset  -  Large  Air 
Cooled  Chiller 

16  Alarms  -  Chiller 

43  Chiller  demand  limiting  -  Large  Air 

Cooled  Chiller 


1 


0 


0 

5 


0 

0 


2 

0 


0 

0 


’''--T  r'''  TOTAL; 


'f*  -y.VS'f' 


$386.00 


$1,133.00 

$281.00 

$530.00 

$2,330.00 


G-186 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/AMS 


BLDG:  0223 
I  Building  UA:| 


BUILDING  NAME:  ENL  BARRACKS  W/DAS 

7,623|  I  CONDITIONED  SOFT:!  47,7941 


System  Type: 
System  Name: 
System  Number: 


27 _ 

Perimeter  radiation  valve 
RAD-1 


jmmmm- 

iK'J:  ~  r>'-'  .  -•"( 

Catagory  Number:  Construction: 

lUse: 

Occupancy  HRS: 

Occupancy  Days: 

6 SANDSTONE  BLOCK 

IBARRACKS 

jOOOO-2400 

M-F;  SAT-SUN 

Weeks  of  Winter! 

32 

Weeks  of  Summer! 

20 

Piii 

:vrx;?;'" 

5 2-2  ■  JUS--' 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

o!  L 

0 

_ g 

0 

0: 

0 

PRES  STOP: 

24 

24 

24 

24 

[ _ 24  _ 

24 

!  24 

REQ  START: 

0 

0 

0 

_ g 

0  ~~ 

0, 

0 

REQ  STOP: 

24 

24 

21 

24 

24 

|N  if " 


Motor  HP: 

0.00 

HP  Effic: 

0.00 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

6% 

CHILLER  CAP  (TONS):; 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

libuMciSLCUiMfio^ 

r-"' ■ :: ' 

!  IREQUIRED  IPRESENT 

iHRTrR 

HRA'R 

CLG  HRS  ON; 

3,360 

3,360 

i  HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

g^itANTff 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

0 

NSUCC:! 

0 

DDCCHC:; 

0.0000895 

DDCCC:! 

0.000237 

NSC: 

18900 

DDCH: 

37600 

OPT: 

0 

1  CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-187 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/AMS 


BUILDING  NAME:  ENL  BARRACKS  W/DAS 


System  Type: 

i27 

j 

I 

System  Name: 

perimeter  radiation  valve 

- - - - - - J 

System  Number: 

RAD-1 

Schedule  ST/SP 

o.ool 

.OOl 

O.OOi 

Opt  ST/SPi 

0.00 

0.00* 

O.OOj 

Duty  Cycle 

0.00' 

0.00| 

0.00; 

Demand  Limit 

0.00 

0.00 

0.00^ 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00: 

HW  OA  Reset 

O.CK) 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

1  TOTAL 

UMCS 

FUNCTN 


UMCS  APPLICATION 


mcf 


■C6St:=::|S 


25  Optimum  start/stop  -  Perimeter  Rad 
Valve;  Night  setback  -  Perimeter 
Rad  Valve 


1 


1 


$456.00 


$4^.00  r 


G-188 


G-189 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 


BLDG:  0223  BUILDING  NAME:  ENL  BARACKS  W/DAS 


System  Type: 

i21 

|System  Name: 

HW  Unit  heater 

i 

[System  Number: 

iuH-1 

IVMi6rrr 

_ 


Sch@dul@  ST/SP| 


0.00! 


.00 


0.001 


Opt  ST/sp: 


o.oo; 


0.00! 


o.ooi 


Duty  Cycle 


0.00 


0.00 


0.00 


Demand  Limit 


0.00 


0.00 


0.00 


Night  Setback 


Sub  Total 


o.oo: 


0.00 


8.64 


0.00 


0.00 


8.64 


Economizer 


0.00 


0.00 


0.00 


Ventilation/Recirculation 


DDC  Control 


HW  OA  Reset 


Chilled  Water  Reset 


Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


-'-s'. I'rr : ' 


TOTAL 


o.oo; 


8.64 


0.00 


DMCS 
<CTN 
NO. 


v' 


COST 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


$1,213.00 


$1,213.00 


G-190 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT,  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0223  BUILDING  NAME:  ENL  BARRACKS  W/DAS 


1406-001 

16-Sep-95 

AJN/AMS 


Building  UA:| 


CONDiTIONED  SOFT:; 


47.794 


System  Name: 

HW  Unit  heater 

System  Number: 

UH-2 

jCatagory  Number:  Construction:  lUse: 

e'SANDSTONE  BLOCK  BARRACKS 


! 

Weeks  of  Winter: 

32i 

Weeks  of  Summer: 

20 

Occupancy  HRS: _ Occupancy  Days: 

iOOOO-2400  iM-F;  SAT-SUN 


SUN: 

MON: 

TUE: 

WED; 

THUR: 

FRI: 

SAT: 

PRES  START: 

!  o: 

0 

0 

0 

__0 

0 

o; 

PRES  STOP: 

,  24 

24 

24 

24 

.24 

24 

^  24 

REQ  START: 

o: 

0 

0 

6 

'  "_0 

0 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

24 

iwotor  HP: 
HP  Efficrl 
Load  Factor:! 
CFM-HTG: 
CFM-CLG: 
%OA:' 
%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


iREQUIRED 

HRA^R 


PRESENT 

iHRA^R 


CLG  HRS  ON: 
HTG  HRS  ON: 
~~H/C  HRS  ON: 


CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

! 

C/H  HRS  SAVED: 

0 

(CONSTA^liSilf 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

8.06 

HOAOH 

13 

COAOHC 

0.000274 

COAOC 

0.000725 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.000267 

ECHC 

o.oooio’i 

NSUCHC 

0 

NSUCC 

0 

DDCCHC 

0.0000895 

DDCCC 

0.0002’37~ 

NSC 

18900 

DDCH 

37600 

OPT 

0 

CHWR 

17.5^ 

CNWR 

0 

OAR 

5.67 

G-191 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/AMS 


BLDG:  0223 


BUILDING  NAME:  ENL  BARRACKS  W/DAS 


System  Type: 

21 

System  Name: 

HW  Unit  heater  j 

System  Number: 

UH-2  j 

KCT^-FUNCtlON-’^^; 

1  mn 

.aswit  .::T^ 

Schedule  ST/SP| 

0.00 

.00| 

0.00 

OptSTfSPj 

0.00 

0.00! 

1 

0.00 

Duty  Cycle: 

0.00 

O.OO! 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00: 

11.53 

Sub  Total 

0.00 

0.00 

11.53; 

Economizer 

0.00 

0.00, 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset' 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

0.00 

TOTAL 


Maintenance,  Run  Time, 
and  Safety  Alarms 


TIT 


0.00? 


IIW' 


0.00 


UMCS; 
FUNCIl^' 
NO.  V 


-v:  “  ..'.''fe  C  V-  . 

J.  Ir  ...-‘-T  .  '->1  f 


OMcIlpPLICATIobf 


POINTS 


^POINTS 


-  .1 . 

Tr^^''COST 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop  ■ 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


1 


$1,213.00 


$1,213.00 


G-192 


BUILDING  227 
ENLISTED  BARRACKS  W/AS 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE :  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0227 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


System  Type: 

10  I 

System  Name: 

Multizone  air  handling  unit  I 

System  Number: 

AHU-1  1 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

|Occupancy  Days: 

6 

SANDSTONE  BLOCK 

BARRACKS 

0000-2400 

|M-F;  SAT-SUN 

Weeks  of  Winter:! 


32 


1  Weeks  of  Summer; 

20 

s::- 

'‘I:’:'  V- 

SUN: 

MON: 

WED: 

. .  ■  - 

THUR: 

PRES  START: 

0 

0  i 

0 

0 

7 

PRES  STOP: 

I  24: 

24 

.24 

_ ^ 

7  24 

REQ  START: 

0 

0  : 

0 

0 

0 

REQ  STOP: 

,  24 

24  : 

_24 

24 

7.  24 

Motor  HP: 


5.00 


FRir^’^' 

'  ”'SAT: 

0  :  o: 

24 

24 

0 

0 

_ 24 

24 

HOAUHC: 


HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

10,120 

CFM-CLG: 

10,120 

%OA: 

10% 

%Area: 

40% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

^IlMS  CALCULATidNS? 

:-v.  ■, 

<  .‘.-i  -i- 

IREQUIRED  PRESENT 

:HRA^R 

iHRA^R 

CLG  HRS  ON: 

3,360; 

3,360 

HTG  HRS  ON:! 

5,376, 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

8.06 

HOAOH 

13 

COAOHC 

0.000274 

COAOC 

0.000725 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.000267 

ECHC 

0.000101 

NSUCHC 

0 

NSUCC 

0 

DDCCHC 

0.0000895 

DDCCC 

0.000237 

NSC 

18900 

DDCH 

37600 

OPT 

0 

CHWR 

17.5 

CNWR 

I  0 

OAR 

5.67 

G-193 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJNyCWW 


BLDG:  0227  BUILDING  NAME:  ENL  BARRACKS  W/AS 


System  Type: 

!io 

System  Name: 

Multizone  air  handling  unit  | 

System  Number: 

AHU-1 

I  Schedule  ST/SP 

0.00| 

.do| 

0.00 

. . . . 

_ : 

Opt  ST/SP 

O.OQj 

o.oo' 

0.00; 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

7.46i 

0.00 

0.00 

Night  Setback 

O.OO: 

0.00 

38.95 

Sub  Total 

7.46 

0.00 

38.95 

Economizer 

0.00 

8,953.77 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

7,934.28 

77.49 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

o.oo; 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

5.00 

and  Safety  Alarms 

JJI;  ;a| ;  •;! 

‘4  inM  - 

40P  f:  5*00 

if 'iblCS'lp^ICAlS^' ;5cx  f 

jl- 1"' p-'  ■  POINTS  ponm  ^INTS  ^  POiNte  :  4 


1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

29  Direct  digital  control  -  MZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

35  Outside  air  damper  economizer 
control  -  MZ  AHU 

40  Maintenance  (filter)  alarm  -  AHU 


0 

0 

0 

0 


7 

1 


0 

0 


8 

0 


'dmmMyyy: 


0 


$348.00 

$3,378.00 

$272.00 

$399.00 

$112.00 

iK509.W 


G-194 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  0227 


Building  UA:| 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

US2\  CONDITIONED  SQFT:j 


System  Type: 

10 

System  Name: 

Muttizone  air  handling  unit 

System  Number: 

AHU-2 

jCatagory  Number:  Construction: 

j  SS^DSTONE  BLOCK 

Weeks  of  Winter:j 
Weeks  of  Summer:! 


Use: 

“barracks 


Occupancy  HRS: 
10000-2400 


jOccupancy  Days: 
Im-F;  SAT-SUN 


PRES  START: 
PRES  STOP: 
REQ  START: 
REQ  STOP; 


MON: 

0:  [ 

24  [ 

0:  [ 

24  r 


lifif 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

0 

0 

0 

0 

1  0 

24 

24 

24  " 

_ 24 

24 

0 

0 

0 

0 

0 

24 

24 

'  24 

24 

MotoTHP: 


5.00 


HP  Effic: 


0.82 


Load  Factor:  0.80 

CFM-HTG:  10,039 

CFM-CLG:  ~  10,039 


%OA: 


10% 


%Area:  40% 

CHILLER  CAP  (TONS):  ~  0 

l<W-TON:  '  ^ 

BLR  CAP  INPUT  (BTUSyT  5 

BLR  CAP  OUTPUT  (BTUH):  "  "  0 


CLG  HRS  ON:  3,360  3,360 


HTG  HRS  ON:  5,376  5,376 

H/C  HRS  ON:,  8,760  8,^ 


CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC; 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY:i 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

0 

NSUCC:i 

0 

DDCCHC:: 

0.0000895 

DDCCC:! 

0.000237 

NSC: 

18900 

DDCH:I 

37600 

OPT: 

0 

CHWR:: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-195 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #;  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 
1 6-S6p-95 
AJN/CWW 


BLDG:  0227 


BUILDING  NAME:  ENL  BARRACKS  W/AS 
‘  . . 


jSystem  Type: 

10 

iSystem  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-2 

_ 

Schedule  ST/SP 

0.00: 

.00 

0.00 

Opt  ST/SP 

aoo! 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

7.46 

0.00 

0.00 

Night  Setback 

o.oo; 

0.00 

88.95! 

Sub  Total 

7.46 

0.00 

38.951 

Economizer 

0.00 

8,882.11 

0.00: 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

7,870.78' 

77.49 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

o.od 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

5.00 

and  Safety  Alarms' 

ki  TOTAL 

■tJMCSl 

*E"N0.;E': 


OMCSAPPLICAinO] 


18 

29 

33 

35 

40 


. 


COST: 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 
‘TOTAL: 


0 

0 

0 

0 


0 

0 


8 

0 


$348.00 

$3,378.00 

$272.00 

$399.00 

$112.00 

H5(i9.o6 


G-196 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0227 

BUILDING  NAME;  ENL  BARRACKS  W/AS 

Building  UA: 

5,1^  CONDITIONED  SOFT;!  32.303 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-3 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

6 

SANDSTONE  BLOCK 

BARRACKS 

ioOOO-2400 

M-F:SAT-SUN 

Weeks  of  Winter^ 

Weeks  of  Summer: 

20 

I _ _ _ 

MON: 

TUE:  WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  i 

0  1 

_g 

0 

o: 

0 

PRES  STOP: 

~24  r 

24 

24; 

24 

_ ^ 

24 

REDSTART: 

0  1 

o; 

0 

_o 

0 

_o 

0 

REQSTOP:  1 _ 

M  L 

24 

24 

M. 

24 

24 

24 

MMf,; 

Motor  HP: 

1.00 

HOAUHC: 

0 

HP  Effic: 

0.69 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

1““^  CFM-HTG:- 

1,100: 

COAUC: 

0; 

CFM-CLG: 

1,100 

HOAOHC: 

8.06 

j  %OA: 

10% 

HOAOH: 

13 

‘  %Area: 

4% 

COAOHC: 

0.000274 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.000725 

KW-TON: 

0.00 

DC  DUTY:; 

0.17 

^  BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

0 

iips 

►II?  '-r  ,  - 

NSUCC:i 

0 

. ! 

0.0000895 

REQUIRED 

PRESENT 

UUUUnU. 

HR/YR 

HR/YR 

DDCCC: 

0.000237 

CLG  HRS  ON: 

3,360 

3,360 

NSC:; 

18900 

i  HTG  HRS  ON: 

5,376 

5,376; 

DDCH: 

37600 

H/C  HRS  ON: 

8.760 

8.760 

OPT:; 

0 

CHWR:: 

17.5 

CLG  HRS  SAVED: 

0 

CNWR: 

0 

HTG  HRS  SAVED: 

0| 

OAR: 

5.67 

C/H  HRS  SAVED: 

0 

G-197 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO 
DATE 
PREPARED  BY; 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  0227 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


System  Type: 

|15 

System  Name: 

Small  Single  Zone  air  handling  unit 

jSystem  Number: 

AHU-3 

- - - - J 

Schedule  ST/SP 
Opt  ST/SP[ 
Duty  Cycle; 
Demand  Limit 
Night  Setback 

Sub  Total _ _ 

Economizer 

Ventilation/Recirculation_ 
DDC  Control 
“  OA  Res^ 

Chilled  Water  Reset^ 
Condenser  Water  Reset 
Chiller  Demand  Limit 
~^Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


0m 


0.00 

.OOi 

0.00. 

O.OO: 

o.oo; 

0.00: 

o.oo; 

0.00; 

0.00; 

1.76 

0.00 

O.OOi 

0.00 

0.00 

3.89 

1.76 

0.00 

3.89 

0.00, 

973.24 

0.00 

0.00 

0.00 

0.00, 

0.00 

862.42 

7.75 

0.00 

0.00 

0.00 

0.00 

^.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

>1,835.6i8i 


'  >  <''V:  r. 

NQ.V.:'::.!,:;' 


K/  .;v  ;  '  y 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 


tOTAL:, 


G-198 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG;  0227 


Building  UA:{ 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

\  CONDITIONED  SOFT:” 


System  Type:  15 _ 

System  NameT Small  Single  Zone  air  handling  unit 
System  Number:  AHU-4 _ 


Category  Number:  Construction: 

Use: 

‘Occupancy  HRS: 

{Occupancy  Days: 

elsANDSTONE  BLOCK 

BARRACKS 

10000-2400 

|M-F;  SAT-SUN 

Weeks  of  Winterj 
Weeks  of  Summer:! 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

I  0^ 

L  0] 

!  0 

0 

0 

0 

0 

PRES  STOP: 

24 

24! 

24 

24 

24 

24 

ZIIM 

REQ  START: 

0 

!  0 

0 

0 

0 

0 

0 

REQ  STOP: 

!  24 

24 

24 

24 

24 

_ 24 

tc’^S’w'Z.K' 


Motor  HP: 

1.00 

HP  Effic:; 

0.69 

Load  Factor:! 

0.80 

CFM-HTG: 

1,100 

CFM-CLG: 

1,100 

%OA: 

10% 

%Area: 

4% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

o.oo" 

BLR  CAP  INPUT  (BTUH); 
BLR  CAP  OUTPUT  (BTUH): 


iREQUIRED  PRESENT 
!hr/yr  HRATR 


CLG  HRS  ON: 

3,360 

3,360 

1  HTG  HRS  ON: 

5,376; 

5,376 

i  H/C  HRS  ON: 

8,760i 

8,760 

CLG  HRS  SAVED 

0, 

HTG  HRS  SAVED 

0\ 

C/H  HRS  SAVED 

Oj 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH:! 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000895 

DDCCC: 

0.000237 

NSC:! 

18900 

DDCH: 

37600 

OPT:! 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-199 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 


1406-001 
1 6-Sep-95 
AJN/CVWV 


BLDG:  0227  BUILDING  NAME:  ENL  BARRACKS  W/AS 


System  Type: 

15  i 

System  Name: 

Small  Single  Zone  air  handling  unit  { 

System  Number: 

AHU-4 

feW/yr 


Opt  STASP 

o.ooi 

0.00 

0.00 

Duty  Cycle! 

0.00 

0.00 

0.00 

Demand  Limit 

1.76 

o.oo; 

0.00 

Night  Setback 

0.00 

0.00; 

3.89 

Sub  Total 

1.76 

0.00 

3.S9 

Economizer 

0.00 

973.24 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00: 

862.42 

7.75 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

o.oo; 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  -'[ 


,;|,W5.66pT; 


mmt 


IKMCS 

iijilrrN' 


UMCS  APPUCAMON 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


DO,;..  AO;-.,  '.-yDi,  ■■Ai:,..-.: 

pOints  points  points  points 


COSTi 


$348.00 


$1,097.00 

$272.00 

$399.00 


G-200 


EMC  ENGINEERS,  INC. 


PROJECT  NAMEiEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0227  BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA:| _ 5,1 52|  |  CONPiTIONED  SQFT:|  32,303 


System  Type:  1 5 

System  Name:  Small  Single  Zone  air  handling  unit 
System  Number:  AHU-5 


Catagory  Number: 

Construction: 

Use:  Occupancy  HRS: 

Occupancy  Days: 

6 

SANDSTONE  BLOCK 

BARRACKS  jOOOO-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

lYStEM  OPERA! 

HiOMi 

WED: 

--  .V'-:  , -  ' 

SAT: 

-----  - 

MON: 

TUE: 

THUR: 

FRI: 

PRES  START:  [ 

0; 

0 

0 

0 

^ _ b 

0 

0 

PRES  STOP:  [ 

24 

24  ! 

_ 24 

24 

24 

24 

24 

REQ  START:  [ 

0  ; 

0  ; 

0 

0 

0 

0 

REQSTOP:  [ 

24 

24  i 

24 

24 

24 

24 

24 

Motor  HP: 


HP  Effic: 
Load  Factor: 

~cyM-HfG7 

CFM-CLG: 

%OA: 


%Area: 


CHILLER  CAP  (TONS): 


KW-TON: 


BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUmjY{IBfUH)r 


“  i.oo 
0769 
0^ 
2,800 
2^0 

12"% 

_ 0 

obo 

b 

y 


|gQ;^g|Lggfgig|iggi^ 


REQUIRED  PRESENT 
Ihra^r  HRA^R 

CLG  HRS  ON 

3,360  3,360 

HTG  HRS  ON 

5,376,  5,376: 

H/C  HRS  ON 

8,760  8,760' 

CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

8.06 

HOAOH 

13 

COAOHC 

0.000274 

COAOC 

0.000725 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.000267 

ECHC 

0.000101 

NSUCHC 

0 

NSUCC 

0 

DDCCHC 

0.0000895 

DDCCC 

0.000237 

NSC 

18900 

DDCH 

37600 

OPT 

0 

CHWR 

17.5 

CNVW 

0 

OAR 

5.67 

G-201 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BUILDING  NAME 


ENL  BARRACKS  W/AS 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit  I 

System  Number: 

AHU*5  1 

fe^tu/yr 


Schedule  ST/SP 


MH/yr 


L - - - — J - - 

Duty  Cycle 

0.00: 

o.ool 

0.00 

Demand  Limit 

1.76; 

aoo^ 

0.00 

Night  Setback 

0.00, 

0.00| 

11.68: 

Sub  Total 

1.76 

0.00 

11.68 

Economizer 

0.00 

2,477.33 

0.00 

Ventilation/Recirculation 

0-00 

0.00 

0.00 

DDC  Control 

0.00 

2,195.26 

23.25 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Aiarms 

.■v.TOTAI- 


X673L5#: 


fvpicAiSsYiiiwrpdaNfiN^^ 


roNcm-:v'-ll  uMcs'^pocAtiQif- v  ■ , 

18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 

.  ■  •  '  '  .TOTAL;  ‘ 


'.pO'  .  '  'r 

!>0lNlS;j:fPOlMS'S^^ 


iifis 


cost 


$348.00 


$1,097.00 

$272.00 

$399.00 

iz,MW 


G-202 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0227 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA: 


5,152 


CONDITIONED  SOFT: 


32,303 


InrifiRCi 

System  Type:  3 

System  Name: 

Small  steam  boiler 

System  Number: 

BLR-1 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

eiSANDSTONE  BLOCK 

BARRACKS 

iOOOO-2400 

IM-F;  SAT-SUN 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 

20 

lYSTEMOPER/ 

iiiiiGSi 

OgTi'^ 

FRI: 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0  _ 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

0 

0 

0 

0 

0 

0 

REQ  STOP: 

24 

24 

24 

_ 24 

24 

24 

24 

CFM-CLG: 


0 

6% 


%OA: 


%Area: 


0% 


CHILLER  CAP  (TONS): 


KW-TON: 


0.00 


BLR  CAP  INPUT  (BTUH): 


948,000 


BLR  CAP  OUTPUT  (BTUH): 


758,400 


REQUIRED 

PRESENT  ' 

HRATR 

HRIYR 

CLG  HRS  ON: 

3,360 

3,360j 

HTG  HRS  ON: 

5,376  5,376: 

H/C  HRS  ON: 

8,760  8,760i 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

MiWHl 


|x3 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

0 

NSUCC:!  0; 

DDCCHC:| 

0.0000895 

DDCCC;' 

0.000237 

NSC:: 

18900 

DDCH: 

1  _ 

37600 

OPT:i 

0 

CHWR:; 

17.5; 

CNWR: 

0 

OAR: 

5.67 

G-203 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO:  1406-001 
DATE:  09-Dec-95 
PREPARED  BY:  AJN/CWW 


BLDG: 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


iSystem  Type: 
System  Name: 
ISystem  Number: 


iSmall  steam  boiler 


WSffl&r 


mm 


Schedule  ST/SP 
~~  Opt  ST/SP 

Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset" 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

;  r'TOTAl.^-;,rT 


•\:yojoo[-r. 


. 


OTCTN  -  ^  UM<^APPIJC4|30N  DO  AO  ,  .  :  DI  AI 

mmrs  .poDrrs  ■'P6n^;,|poi^ 


7  Steam  Boiler  Monitoring  1  0  : 


$1,015.00 


Iliy 


.TOTAL; 


G-204 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0227 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA:! 


5,152 


CONDITIONED  SOFT: 


32,303 


System  Type: 

3 

System  Name: 

Small  steam  boiler 

System  Number: 

BLR-2 

Category  Number: 

Construction: 

Use: 

{Occupancy  HRS:  Occupancy  Days: 

eSANDSTONE  BLOCK 

BARRACKS 

|0000-2400  M-F;  SAT-SUN 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


'-v  V?' 


PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


SUN: 

Tui: 

WED: 

THUR: 

FRI; 

SAT: 

0 

0 

0  1 

0 

0 

0 

0 

24 

_ ^ 

24 

24 

Ya 

24" 

24 

0 

0 

0 

0 

0 

o: 

0 

24 

24 

24 

24 

24 

24 

24 

i!,  ■■>  '  ,  f 


jppjgs|^;;g|p|:gjj|ir ;  ^  i”: 

Motor  HP 

0.00 

HP  Effic 

0.00 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

948,000 

BLR  CAP  OUTPUT  (BTUH) 

758,400 

1 

1 

! 

REQUIRED 

PRESENT 

HRA^R 

HRA^R 

1  CLG  HRS  ON: 

!  3.360:  3,360; 

HTG  HRS  ON: 

;  5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

01 

C/H  HRS  SAVED:;  0 

HOAUHC:  0. 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000895 

DDCCC: 

0.000237 

;  NSC; 

18900 

DDCH:; 

37600 

OPT:; 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR:; 

5.67 

G-205 


G-206 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  0227 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA:| 


5.152 


CONDITIONED  SQFT:i 


32,303 


System  Type: 

6  .  ! 

System  Name: 

Small  air  cooled  chiller 

System  Number: 

CH-1 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

6: 

SANDSTONE  BLOCK 

BARRACKS 

0000-2400 

M-F;  SAT-SUN  I 

Weeks  of  Winter: 

32| 

!  Weeks  of  Summer: 

20 

fuE." 


WEdT  THURr 


FRI:  SAT: 


PRES  START: 

O'  ’ 

0 

0  i 

0 

0 

0  ' 

0 

PRES  STOP:  [ 

24 

24 

lZHi  l 

24 

24 

--- 

REDSTART: 

0:  ^ 

0 

0 

0  ^ 

0 

0  L 

0 

REQSTOP:  [ 

24:  ^ 

24 

24 

24 

24 

24 

24 

"  M 


rv' 


3.00 


HP  Effic: 

0.79 

Load  Factor:: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

65 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

iSaisl^ESjraQiiSfrM 

REQUIRED  PRESENT 

HR/YR  IhRA^R 

CLG  HRS  ON: 

3,360; 

3,360 

HTG  HRS  ON: 

5.3761 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 
HTG  HRS  SAVED: 
C/H  HRS  SAVED: 


0: 

0 

0 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

0 

NSUCC:  0 

DDCCHC: 

0.0000895 

DDCCC: 

0.000237 

NSC: 

18900 

DDCH:; 

37600 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-207 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #;  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY ; 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  0227 


System  Type: 

16 

System  Name: 

Smali  air  cooled  chiller 

System  Number: 

CH-1 

x;-' -  ■FMNCTJQN"x#|#t;i€K 

Schedule  ST/SP 

"o.OOj 

.00|  0.00 

bptST/sp! 

0.00 

o.oo; 

0.00: 

Duty  Cycle 

0.00 

0.00: 

0.00 

Demand  Limit' 

1.73: 

0.00 

0.00 

Night  Setback 

0.00, 

o.oo; 

0.00 

Sub  Total 

1.731 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Venti  lati  on/Reci  rcu  lation 

0.00 

0.00 

0.00 

DDC  Control 

o.oo" 

0.00 

0.00 

HW  OA  Reset 

o.oo" 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

1,137.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

54.70 

0.00 

0.00 

/atefei: 


Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  ‘  i 


:uMcs  •< 

toCTNj 


x5'  :iJM^APPWqAp!EH« 

Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

Alarms  -  Chiller 

Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 

",  -Sj^oTaI: 


;P0jifs;:h<^INTSfxTOI^'' 


‘t'OOCT 


$386.00 


$664.00 

$281.00 

$150.00 

$1,481.00 


G-208 


BUILDING  253 
DRUG  ABUSE  CENTER 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D.0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY ; 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AMS/AJN 


BLDG:  0253 


Building  UA:j 


BUILDING  NAME:  DRUG  ABUSE  CTR 

>4141  !  CONDITIONED  SOFT: 


System  Typei  is'  ^  ■, 

System  Name:  Small  Single  Zone  air  handling  unit 
System  Number:  AHU-1  _ J 


Mims 


iCatagory  Number:  Construction: 
i  10  BRICK  AND  CMU 


Weeks  of  Winter: 
Weeks  of  Summer: 


lUse:  {Occupancy  HRS:  lOccupancy  Days: 

DENTAL  CLINIC  i0800-1700  M-F 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

_ 21 

_ 24 

REQ  START: 

0 

_ 

7 

"  7 

_ 7 

7 

0 

REQ  STOP: 

0 

16 

_ 16 

16 

16 

16 

0 

iOSvt'ii; 

;3' 

Bow 

jtIkNtS 

Motor  HP: 
HPlffic” 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 

~  %oa7 

%Area: 

Filler  CAP  (TOn^ 
'  KW-TON: 

BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  tBTUH): 


HR/YR  :HR/YR 

CLG  HRS  ON 

900  3.360 

HTG  HRS  ON 

1,440  5,376 

H/C  HRS  ON 

2,346  8,760 

CLG  HRS  SAVED 

2,460 

HTG  HRS  SAVED 

3,936 

C/H  HRS  SAVED 

6,414 

HOAUHC: 
"hO^H: 
COAUHC: 
~  COAUC: 
ItO^AOHC: 
“IhOAOH: 


50.2 
80.7 
0.00121 
0.0032 
“  45.i 

7Z8 


COAOHC: 

0.0017 

COAOC: 

0.0045 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000826 

ECHC: 

0.000312 

NSUCHC: 

0.000143 

NSUCC: 

0.000379 

DDCCHC: 

0.000119 

DDCCC: 

0.000316 

NSC: 

36000 

DDCH: 

“^40300 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-209 


EMC  ENGINEERS,  IMG. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AMS/AJN 


BLDG:  0253 

BUILDING  NAME:  DRUG  ABUSE  CTR  . 

System  Type: 

15 

- - - - — ^ — ■ 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1 

Schedule  ST/SP 

0.66 

5,921.05 

65.20i 

Opt  ST/SP 

0.00 

206.85 

0.00 

i_ _ _ — - - - - 

i  Duty  Cycle 

0.00 

0.00, 

0.00| 

Demand  Limit 

1.38 

o.oo; 

0.00 

Night  Setback 


o.oo: 


1,238.14 


8.69 


Sub  Total 


1.38 


7,366.04 


73.89 


Economizer 


0.00 


988.32 


0.00 


VentilationARecirculation 


0.00 


74.73 


3.10 


DDC  Control 

0.00 

376.95 

9.73 

HW  OA  Reset 

0.00 

0.00 

o.oo; 

1 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

t  TOTAt^  _ 

;r  '1.38 , 

^*721, 

t  Is  v-  ,  siyiS* 

POWIIS  POIim  fOPTS  POINTS 


^GpST^ail 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 

■-  ' -t;,-':--;  ,  .  (  TOTAL:  3, 


1 


0 

0 


0 


2 

1 


0 

0 


1 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-210 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO;  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AMS/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0253  BUILDING  NAME:  DRUG  ABUSE  CTR 


Building  UA: 

2,414; 

CONDITIONED  SOFT: 

11,122 

System  Type:^ 

15 

1 

System  Name: 

Small  Single  Zone  air  handling  unit 

i 

System  Number: 

AHU-2 

Catagory  Number:  Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

lOiBRICKANDCMU  DENTAL  CLINIC 

10800-1700 

;M-F 

Weeks  of  Winter: 

32| 

Weeks  of  Summer: 

2o; 

SYSTEM  OPERATING  SCHEDULE  ; 

;::n'  „cv: . 

SUN: 

MON:  TUE:  WED:  THUR: 

FRI:  SAT: 

PRES  START:  0 

0  ;  0:  0  0 

0  ;  0 

PRES  STOP:  ,  24 

24  24  24  24 

24  24 

REQ  START:  0 

7  7  7  7 

7  0 

REQ  STOP:  !  0 

16  16  16  16 

16  0 

" '  . “  '  Motor  HP: "  1 .50 

HOAUHC: 

50.2 

HP  Effic:  0.74 

HOAUH: 

80.7 

Load  Factor:  0.80 

COAUHC: 

0.00121 

CFM-HTG:  3,060 

COAUC: 

0.0032 

CFM-CLG;  3,060 

HOAOHC: 

45.3 

%OA:  15% 

HOAOH: 

72.8 

%Area:  21% 

COAOHC: 

0.0017 

CHILLER  CAP  (TONS):  0 

COAOC: 

0.0045 

KW-TON;  0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH):  0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH);  0 

ECC: 

0.000826 

ECHC: 

0.000312 

NSUCHC: 

0.000143 

pOURS  CALCULATIONS  " '  7j;,;  { 

NSUCC: 

0.000379 

!  Required  present 

DDCCHC: 

0.000119 

HR/YR  iHR/YR 

DDCCC: 

0.000316 

CLG  HRS  ON:  900  3.360' 

NSC: 

36000 

HTGHRSON:  1,440!  5,376 

DDCH: 

40300 

H^  HRS  ON:  2,346  8,760 

OPT: 

305 

CLG  HRS  SAVED;  2.460 

HTG  HRS  SAVED:  3,936 

C/H  HRS  SAVED;  6,414 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AMS/AJN 


BUILDING  NAME:  DRUG  ABUSE  CTR 


'System  Type: 

|15 

System  Name: 

Small  Single  Zone  air  handling  unit 

_ i 

System  Number: 

AHU-2 

I  Schedule  ST/SP 

0.00 

11,320.72 

147.78 

Opt  ST/SP 

bOO 

368.97 

I  0.00 

Duty  Cycle 

0.00* 

0.00 

0.00 

I  Demand  Limit 

2.47| 

0.00 

0.00 

I  Night  Setback 

0.00! 

2,806.45 

18.25 

Sub  Total 

2.47I 

14,496.14 

166.03 

Economizer 

o.ooi 

2,240.18 

0.00 

Ventilation/Recirculation 

0.00 

169.39 

7.03 

DDC  Control 

0.00; 

854.43 

20.43 

HW  OA  IReset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


SSiKI-?-:;  TYPicALJ^^i* 


EpScsfpsi^  M  ■  ’ ,. ;  ^  :':n 

UMCS  y^PLICATIOK 


cATioK$  Z|^E€f  4 tm 4ai^’ - •? 

•''  '■pOINTS■^l‘P6^filS^^I»OIN^>  POINTS  ''  ■"- / 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


$348.00 


$1,097.00 

$272.00 

$399.00 


36  Outside  air  damper  economizer  0  0  0  2  $399.00 

control  -  AHU 


G-212 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AMS/AJN 


BLDG:  0253  BUILDINC5 

Building  UA:1  2.414 

I  'system ^  ^ 

System  NameTSmall  Single  Zone  air  handling  unit 
System  Number:  AHU-3 


BUILDING  NAME:  DRUG  ABUSE  CTR 
2^4  CONDITIONED  SQFin[ 


jCatagory  Number:  Construction: 

I  lojeRICKANPCMlf 

!  Weeks  of  Winter:! 

Weeks  of  Summer: 


|Use: 

DENTAL  CLINI^ 


Occupancy  HRS: 
:0800-1700 


Occupancy  Days: 

______ 


WED:  THUR: 


PRES  START: 

0 

0 

0 

0 

_ g 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REDSTART:  ^ 

0 

7 

7 

7 

_ 7 

7 

0 

REQSTOP:  ” 

_ ___0 

_ 16 

16 

16 

Te 

16 

0 

Motor  HP: 

1.00 

HP  Effic: 

0.69 

Load  Factor: 

0.80 

CFM-HTG: 

2,505 

CFM-CLG: 

2,505 

%OA: 

15% 

%Area: 

^f6%' 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH):  0 


i 

CLG  HRS  ON: 

900 

3,360 

HTG  HRS  ON: 

1,440 

5,376 

! 

H/C  HRS  ON: 

2,346 

8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

jCONSTANIS^‘":V,;--‘'‘"V 

HOAUHC: 

50.2 

HOAUH: 

80.7 

COAUHC: 

0.00121 

COAUC: 

0.0032 

HOAOHC: 

45.3 

HOAOH: 

72.8 

COAOHC: 

0.0017 

COAOC: 

0.0045 

DC  DUTT: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000826 

ECHC: 

0.000312 

NSUCHC: 

0.000143" 

NSUCC: 

0.000379 

DDCCHC: 

0.000119 

DDCCC: 

0.000316 

NSC: 

36000 

DDCH: 

40300 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-273 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AMS/AJN 


BLDG:  0253 


BUILDING  NAME:  DRUG  ABUSE  CTR 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit  I 

System  Number: 

AHU-3  ! 

C'-:  *  .MWyri, 

Schedule  ST/SP 

o.bo 

8,447.22 

120.98; 

Opt  ST/SP 

0.00 

263.04 

O.OOj 

Duty  Cycle 

0,00 

o.ooi 

0.00' 

Demand  Limit 

1.76 

0.00' 

0.00 

Night  Setback 

0.00 

2,297.44; 

13.90 

Sub  Total 

1.76 

11,007.70; 

134.88; 

i  Economizer 

0.00 

1,833.87! 

0.00; 

Ventilation/Recirculation 

0-00 

138.67, 

5.75 

DDC  Control 

0.00 

699.46 

15.57 

HW  OA  Reset 

0.00 

0.00; 

o.oo; 

Chilled  Water  Reset 

0.00 

0.00; 

0.00 

Condenser  Water  Reset 

0-00 

0.00; 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

1  ; 

3.M, 

--  ;-jv 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 

v.rc --  TQTALif 


0 

0 


2 

1 


0 

0 


3 

0 


-.1-6 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116,00 


G-214 


EMC  ENGINEERS,  JNC. 

PROJECT  NAME:.EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AMS/AJN 


BLDG:  0253 


Building  UA:i 


BUILDING  NAME:  DRUG  ABUSE  CTR 

\  CONDITIONED  SOFT: 


System  Type:  15 

System  Name:  Small  Single  Zone  air  handling  unit 
System  Number:lAHU-4  : 


Catagory  Number:  jConstruction: 

ioIbrickand  cmu 


jUse: 

DENTAL  CLINIC 


Occupancy  HRS:  Occupancy  Days: 

10800-1700  '  M-F  ~~~ 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20’ 

stemoper/ 

^TINGSi 

CHEDU 

mm 

.vr-n:-  ;4'>" 

' '  “  t,  .y < 

SrfS 

SUN: 

MC^: 

TUE^ 

wib: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0  ' 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24  , 

24 

REQ  START: 

0 

7 

. . .  "l 

7 

7 

7  ~ 

0 

REQ  STOP; 

0 

16 

-{g 

_ :I6 

^ _ 16 

0 

^  Motor  HP: 


~r^T^ed 

HR/YR 


PRESENT 

IHR/YR 


CLG  HRS  ON: 
mo  HRS"ON:~ 
H/CHRSON: 

“cLGWsSAN^: 
HTG  H^  SAVED: 
C/H  HRS  SAVED:^ 


HOAUHC: 


HP  Effic: 

0.69 

HOAUH: 

807 

Load  Factor: 

0.80 

COAUHC: 

0.00121 

CFM-HTG: 

1,920 

COAUC: 

0.0032 

CFM-CLG: 

1,920 

HOAOHC: 

45.3 

%OA: 

15% 

HOAOH: 

72.8 

%Area: 

13% 

COAOHC: 

0.0017 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.0045 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.000826 

ECHC: 

nsuchcT 


0.000312 

0^001^ 


NSUCC: 

0.000379 

DDCCHC: 

0.000119 

DDCCC: 

0.000316 

NSC: 

36000 

DDCH: 

40300 

OPT: 

305 

CHWR: 

17'5 

CNWR: 

0 

OAR: 

.  5. 67 

G-215 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM/AMS/AJN 


BLDG:  0253 


BUILDING  NAME:  DRUG  ABUSE  CTR 


ISystem  Type:  I 

15  i 

|Systeni  Name: 

Small  Single  Zone  air  handling  unit 

ISystem  Number: 

^HU-4 

Schedule  STfSP 

0.00 

7,766.24 

92.72| 

Opt  STAS^ 

0.00 

263.04 

0.00 

Duty  Cycle 

O.OOi  O.CK) 

0.00 

Demand  Limit 

1.76 

0.00 

0.00; 

Night  Setback 

0.00  1,760.91 

11. 30' 

Sub  Total 

1.76 

9,790.19 

“  104.02 

Economizer 

0.00 

1,405.60 

0.00 

Ventilation/Recirculation 

0.00 

106.29 

4.41 

DDC  Control 

0.00 

536.11 

12-65 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

h  TOTAL  ■  I  :. 

"'A-.'  /  .  i.7^A''V'. ..  :.-..11,838.2Ci/.  ‘Lv:'.' 

FUN'CTi^,; 


" '  ' . . . :.iJ07 . . . - 

T/v  'C--'*.-  '•  ‘  POINTS  POINTS  POINTS'  POINTS 


COST 


1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


1 


0 

0 


2 

1 


0 

0 


1 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 


G-216 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-00 1 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AMS/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0253 


BUILDING  NAME;  DRUG  ABUSE  CTR 


Building  UA:! 


2,414 


CONDITIONED  SOFT: 


11,122 


mi 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit  ; 

System  Number: 

AHU-5  j 

P^SIEb0W:d1 

mmmmm 

jCatagory  Number: 

Construction: 

[Use: 

Occupancy  HRS:  {Occupancy  Days: 

10 

BRICK  AND  CMU 

DENTAL  CLINIC 

I0800-1700  jM-F 

I  Weeks  of  Winter: 

j  Weeks  of  Summer: 

20 

TWiGl^ 

. SUnP 

^EDUl 

MON: 

IIW 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

o! 

0  ; 

0 

0 

o;  L 

0 

0’ 

PRES  STOP: 

24 

24 

24 

24 

24  r 

24 

24 

REQ  START: 

0  ^ 

7  ^ 

7 

7 

7  - 

7 

0 

REQ  STOP: 

0! 

16 

16 

16 

_ 16  L 

16 

0 

I 

i 

! 


I 


.  - 1- 

Motor  HP 

1.50 

HP  Effic 

i  0.74 

Load  Factor 

0.80 

CFM-HTG 

2,630 

CFM-CLG 

2,630 

%OA 

15% 

%Area 

9% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

BoORsMilgljBifioi 

■^r-:izr 

"■  “.S'-  •  “ 

IREQUIRED  ! 

PRESENT 

IHRTTR 

HRA^R 

CLG  HRS  ON: 

900 

3,360 

HTG  HRS  ON: 

1,440 

5,376; 

H/C  HRS  ON: 

2,346 

8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

-.vr",  ' 

HOAUHC: 

50.2 

HOAUH: 

80.7 

COAUHC: 

0.00121 

COAUC: 

0.0032 

HOAOHC: 

45.3 

HOAOH: 

72.8 

COAOHC: 

0.0017 

COAOC: 

0.0045 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000826 

ECHC: 

0.000312 

NSUCHC: 

0.000143 

NSUCC: 

0.000379 

DDCCHC: 

0.000119 

DDCCC: 

0.000316 

NSC: 

36000 

DDCH: 

40300 

!  OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-217 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

1406-CX)1 

1 6-S€p-95 

JM/AMS/AJN 

BLDG:  0253 

BUILDING  NAME: 

DRUG  ABUSE  CTR 

^^‘■^iiS^ENERGf-CAtCUiJa 

IQll^UliiARY 

System  Type: 

!15 

System  Name: 

jSmali  Single  Zone  air  handling  unit 

i 

System  Number: 

[AHU-5 

_ _ _-L _ _ _ — 

if ‘  --4-4 

[  :  :  MH/yr 

i  Schedule  ST/SP 

0.00 

10,820.17 

127.01' 

Opt  ST/SP 

0.00 

368.97 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

2.47 

0,00 

0.00; 

Night  Setback 

0.00 

2,412.08 

7.82 

Sub  Total 

2.47 

13,601.22 

134.84 

Economizer 

0.00 

1,925.39 

0.00 

Ventilation/Recirculation 

0.00 

145.59 

6.04 

DDC  Control 

0.00 

734.36; 

8.76 

HW  OA  R^set 

0.00 

0.00, 

0.00 

Chilled  Water  Reset 

0.00 

0.00: 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

16,406.^ 

UMCS  APPLICATION 


POINTS  POMP5  POnVTS  POINTS  .  i 


18 


27 

33 

36 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


2 

1 


0 

0 


3 

0 


Outside  air  damper  economizer 
control  -  AHU 


$348.00 


$1,097.00 

$272.00 

$399.00 


0  6  :  w  $2,116.00 


G-218 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AMS/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG;  0253 


BUILDING  NAME:  DRUG  ABUSE  CTR 


Building  UA:| 


2,414 


CONDITIONED  SOFT: 


11,122 


System  Type: 


System  Name: 


System  Number:AHU-€ 


15 


Small  Single  Zone  air  handling  unit 


Tp;  f ^ ^  ' 

jCatagory  Number:  jConstruction:  |Use: 

jOccupancy  HRS: 

Occupancy  Days: 

io!brickandcmu  dental  clinic 

I0800-1700 

iM-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SUN: 


MON: 


TUE: 


WED:  THUR: 


FRI:  SAT: 


PRES  START 


PRES  STOP:  ~ 

"24  ^ 

24 

24 

24 

24 

~~24  r 

REDSTART:  “ 

0 

7 

__  _ 

7  ^ 

REQSTOP:  “ 

„..o 

16 

16 

16 

_ 16 _ 

24 


\  Motor  HP: 

0.75 

1  HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

1,705 

CFM-CLG: 

1,705 

%OA: 

15% 

j  %Area: 

21% 

CHILLER  CAP  (TONS): 

KW-TON: 

0.00 

!  BLR  CAP  INPUT  (BTUH): 

0 

1  BLR  CAP  OUTPUT  (BTUH): 

0 

iooRscACTKWdK 

li&v?"'?; 

1  REQUIRED  PRESENT 

i  iHRTirR  HRA'R 

CLG  HRS  ON: 

900 

3,360 

i  HTG  HRS  ON: 

1 _ _ _  ■ 

1.440 

5,376 

H/C  HRS  ON: 

2,346 

8,760 

CLG  HRS  SAVED:^ 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

HOAUHC: 

50.2 

HOAUH: 

80.7 

COAUHC: 

0.00121 

COAUC: 

0.0032 

HOAOHC: 

45-3 

HOAOH: 

72.8 

COAOHC: 

0.0017 

COAOC: 

0.0045 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000826 

ECHC: 

0.0003'l2 

NSUCHC: 

. 0.000143 

NSUCC: 

0.000379 

DDCCHC: 

o.oooTi9 

DDCCC: 

0.000316 

NSC: 

'36000 

DDCH: 

40300 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5’67 

G-219 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION:  FT,  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AMS/AJN 


BLDG-  0253  BUILDING  NAME:  DRUG  ABUSE  CTR 


|System  Type: 

1^5 _  1 

|System  Name: 

Small  Single  Zone  air  handling  unit  | 

jSystem  Number: 

AHU-6  ^ 

mmi 


Maintenance,  Run  Time, 
_ and  Safety  Alarms 

,  -TOTAL  .■ ' 


:9,923‘;53j;:; 


vi2«.94r; 


Schedule  ST/SPl 

O.OOi 

6.334.30 

1  82.34; 

Opt  ST/SP| 

o.oo; 

206.85 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

1.38: 

0.00 

0.00 

Night  Setback^ 

0.00 

1,563.72 

18.25 

Sub  Total 

1.38 

8,104.87 

100.59 

Economizer 

0.00 

1,248.21 

0.00 

Ventilation/Recirculation 

0.00 

94.38 

3.92 

DDC  Control 

0.00 

476.08 

20.43 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

ETUNCT^i 


5  f  TYPICAL  SYSTEM  POINT  AND  cost  SUMMARY  4 

"4''' V  ■  vV--'".,'"  POINTS  poum  l^INTS  fOJ^^ 

Scheduled  start/stop  control -AHU;  10  0  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU  0  2  0  3 

Outside  air  damper  ventilation  and  0  10  0 

recirculation  control  -  AHU 

Outside  air  damper  economizer  0  0  0  2 

control  -  AHU 


:5:c:dSt$ 


$348.00 


$1,097.00 

$272.00 

$399.00 


TOTAL: 


G-220 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
JM/AMS/AJN 


ENERGY  calculation  PARAMETERS 


BLDG:  0253 


BUILDING  NAME:  DRUG  ABUSE  CTR 


Building  UA:| 


2.414; 


CONDITIONED  SQFT:i 


11,122 


System  Type:|l5 


System  Name:{Small  Single  Zone  air  handling  unit 
System  Number:  AHU-7 _ 


pBHOTlOEoff 

Catagory  Number: 

Construction: 

jUse: 

Occupancy  HRS: 

n 

Occupancy  Days: 

10 

BRICK  AND  CMU 

iDENTAL  CLINIC 

10800-1700 

_ 

M-F 

Weeks  of  Winter:  ^ 

Weeks  of  Summer:  20; 


^STiSrOPERAtlNG  SCHEDULE  :  i 

fri7 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

PRES  START:  L 

o! 

o! 

Oi 

0 

o: 

0 

0 

PRES  STOP:  ^ 

24 

24 

24 

24 

_ ^ 

24| 

24 

REQ  START:  [ 

0 

7i  i 

7 

7 

7  r 

7 

0 

REQSTOP:  L 

0 

16  ! 

"16 

16 

16  L 

16 

0 

Kputs  •: 

Motor  HP: 

1.50 

HPEffic: 

0.74 

Load  Factor: 

0.80, 

CFM-HTG: 

2,945 

CFM-CLG: 

2,945 

%OA: 

.  15% 

%Area: 

10% 

CHILLER  CAP  (TONS): 

0 

;  KW-TON: 

0.00 

;  BLR  CAP  INPUT  (BTUH):  _ 

0 

1  BLR  CAP  OUTPUT  (BTUH): 

"o 

pbIQRS  CALCULATIONS  i  ~ 

!  ^QUIRED  PRESENT 

IHR/YR  IhR/YR 

CLG  HRS  ON:  900 

3,360 

HTGHRSON:  1,440 

5,376 

H/C  HRS  ON:  2,346 

8.760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6.414 

iiiliSi-l 

HOAUHC: 

50.2 

HOAUH:| 

80.7 

COAUHC: 

0.00121 

COAUC: 

0.0032 

HOAOHC: 

45.3 

HOAOH: 

72.8 

COAOHC: 

0.0017"^ 

COAOC: 

0.0045 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000826 

ECHC: 

0.000312 

NSUCHC:! 

0.000143 

i  NSUCC: 

0.000379 

DDCCHC:, 

^"oTo^m 

DDCCC:| 

0.000316 

NSC:; 

36000 

. DDCH: 

40300 

OPT: 

305 

CHWR:| 

17^5 

CNWR: 

0 

OAR: 

5.67 

G-227 


EMC  ENGINEERS,  WC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY 


BLDG:  0253 


BUILDING  NAME:  DRUG  ABUSE  CTR 


1406-001 

16-Sep-95 

JM/AMS/AJN 


ISystem  Type: 

1! .  .  . . i 

iSystem  Name: 

Small  Single  Zone  air  handling  unit  j 

System  Number: 

AHU-7  ! 

Schedule  ST/SPj 
Opt  SJIS^ 

~~  Duty  Cycle! 

Demand  Limit 
Night  Setback 

_ Sub  Total _ ^ 

Economizer 
Ve  nti  I  ation/Recirculation 
DDC  Control 
HW  OA  ReseF 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

'  TOTAL'::;!’ 


11,186.85‘ 

_ 1 _ - 

142.23: 

368.97 

0.00; 

0.00^ 

0.00 

0.00; 

0.00 

2,700.98 

8.69 

14,256.80 

150.92 

2,155.99  0.00 

163.03 

6.76 

822.32 

9.73 

O.CK) 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

fUMCSil. 

luNCTN] 

F  ‘NO. it 


?^"t?^;rTfRiCAjLSYSTElf¥plNT'ANP'^P^^ 


POINTS  ponm  itopTS  POINTS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 

.J : ' - 1 '  t-  ■'  TOTAL;  • 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-222 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01  -94-0-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY; 


1406-001 

16-Sep-95 

JM/AMS/AJN 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0253 


Building  UA:; 


BUILDING  NAME:  DRUG  ABUSE  CTR 
2,414!  CONDITIONED  SQFT:| 


System  Type:  1 

System  Name:|Small  hot  water  boiler 
System  Number:  BLR-1 


Catagory  Number:  Construction: 

lOlBRICK  AND  CMU 


jUse: 

OENTAL  CLINIC 


Occupancy  HRS: 
0800-1700 


Occupancy  Days: 
NFF 


\  Weeks  of  Winter:! 

32 

i  Weeks  of  Summer: 

20! 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

i  0; 

0 

~  0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

_ ^ 

24 

24 

REQ  START: 

0 

7 

7 

7 

IZIl 

7 

0 

REQ  STOP: 

; _ 0 

16 

16 

16 

I7”ji 

16 

0 

Motor"  HP:"' 
HP  Effic: 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%OAr 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUW 


. . 075 

o'.^ 

0.80 

0 

0% 

_  ^ 
’  ~  o.oo’ 

”  963^00 
770000 


'  't"!  «  .  -• 


IREQUIRED 


PRESENT 


CLG  HRS  ON 

'  900  3,360 

HTG  HRS  ON 

1,440  5,376: 

H/C  HRS  ON 

2,346  8,760: 

CLG  HRS  SAVED 

2,460 

HTG  HRS  SAVED 

3,936 

C/H  HRS  SAVED 

6,414 

HOAUHC: 

50.2 

HOAUH: 

80.7 

COAUHC: 

0.00121 

COAUC: 

0.0032 

HOAOHC: 

45.3 

HOAOH: 

72.8 

COAOHC: 

0.0017 

COAOC: 

0.0045 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000826 

ECHC: 

0.000312 

NSUCHC: 

0.000143 

!  NSUCC: 

0.000379 

DDCCHC: 

0.000119 

DDCCC: 

0.000316 

NSC: 

36000 

DDCH: 

40300 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-223 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AMS/AJN 


BLDG:  0253 

BUILDING  NAME:  DRUG  ABUSE  CTR 

System  Type: 

|1 

{System  Name: 

Small  hot  water  boiler 

System  Number: 

|BLR-1 

ft '  t  " 

Schedule  ST/SP 

0.00 

2,669.32 

0.00; 

OptST/SP| 

o.oo: 

206.85 

0.00 

Duty  Cycle 

0.00^ 

0.00 

0.00 

Demand  Limit 

0.00 

0,00 

0.00 

Night  Setback 

0.00: 

0.00 

0.00 

Sub  Total 

0.00 

2,876.17 

0.00 

Economizer 

0.00 

O.CX) 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

O.OOi 

0.00 

HW  OA  Reset 

0.00 

0.00 

5.46 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

total  I 

^  -OM,  r. 

l2,87«.17i 

.  4.00 

UMCSi 

■UNCTN 


T)flCAL  SYSTEM  " 

WINTS  >lP©l][irj®  TOINIS  FOililS 


UMCS  APPUCATIQR 


2 

4 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


0 

0 


0 


0 

0 


0 

2 


3 

0 


$277.00 


$836.00 

$330.00 


tOT^: 


G-224 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  JM/AMS/AJN 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0253  BUILDING  NAME:  DRUG  ABUSE  CTR 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

1  0 

!  0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

i  0 

;  7 

7 

7 

7 

7 

0 

REQ  STOP: 

0 

16 

_ 16 

16 

16 

16 

_ _ ^0 

%Area:  0% 

CHILLER  CAP  (TONS):  3^ 

_____  _ 

BLR  CAP  INPUT  (BTUH):  6 

BLR  CAP  OUTPUT  (BTUH):  0 


iREQUIRED  PRESENT 
iHR/YR  HR/YR 

CLG  HRS  ON:  900  3,360 


HTGHRSON:  1,440  5,376 

H/C  HRS  ON:;  ~2,346  8,760 


CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

HOAUHC: 

50.2 

HOAUH: 

80.7 

COAUHC: 

0.00121 

COAUC: 

0.0032 

HOAOHC: 

45.3 

HOAOH: 

72.8 

COAOHC: 

0.0017 

COAOC: 

0.0045 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000826 

ECHC: 

;  0.000312 

NSUCHC: 

0.000143 

NSUCC: 

0.000379 

DDCCHC: 

0.000119 

DDCCC: 

i  0.000316 

. 

NSC: 

36000 

DDCH: 

I  40300 

OPT: 

I  305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-225 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION;  FT.  RILEY.  KS  PREPARED  BY 


1406-001 
1 6-Sep“95 
JM/AMS/AJN 


BLDG:  0253 


BUILDING  NAME: 

.a^S^iMpP^'ftOSSUMMARY 


DRUG  ABUSE  CTR 


System  Type:  1 

16  1 

jSystem  Name: 

Small  air  cxK)led  chiller  i 

System  Number: 

iCH-1 

IWTOScfioil^^ 

Schedule  STASP 

o.ool 

1,668.33j 

0.00 

Opt  ST/SP; 

o.oo; 

206.85; 

..  _ _ _ j _ 

0.00 

Duty  Cycle' 

0.00 

o.oo; 

0.00 

Demand  Limit 

0.52 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.52 

1,875.17 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

560.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

26.93 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

fc  JOTAL  ;  ^  ■■ 

10  Scheduled  start/stop  control - 
Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

1 1  Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

16  Alarms  -  Chiller 

42  Chiller  demand  limiting  -  Small  Air 

Cooled  Chiller 


0 

1 


0 

0 


2 

0 


0 

0 


$386.00 


$664.00 

$281.00 

$150.00 


m 


G-226 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  JM/AMS/AJN 

_ ENERGY  CALCULATION  PARAMETERS _ 

BLDG:  0253  BUILDING  NAME:  DRUG  ABUSE  CTR 


Building  UA:|  2,414;  j  CONDITIONED  SQFT:j _ 11,122; 


System  Type:  24 


System  Name:  Dual  temperature  water  pump 
System  Number:  DTWP*1 


Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

1 0|BRICK  AND  CMU  DENTAL  CLINIC  0800-1 700 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer:! 

20 

j^^M^retoynNS^CHEpytie  ^ 

WED: 

FRI: 

1  a  i\ 'd  o': '1 

SAT: 

SUN: 

MON: 

^’Tuir  ^ 

THUR: 

PRES  START:  0 

0!  ! 

o' 

0 

0’  ' 

0' 

!  0: 

PRES  STOP:  !  24 

24i  : 

24 

24i 

24 

24: 

24 

REDSTART:  !  0  | 

7  ^ 

- 

7 

7 

7\ 

0 

REQSTOP;  !  0 

16 

16 

16' 

_ J6 

16 

0 

,  -'.--.S'- 

Motor  HP:~ 

1^0 

HPEffic: 

0.74 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area:; 

0% 

CHILLER  CAP  (TONS):  0 

KW-TON:; 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

iCAlCtJLAtiONS 


REQUIRED  PRESENT 

HRA'R  HRA^R 

CLG  HRS  ON 

900 

3,360 

HTG  HRS  ON 

1,440; 

5,376 

H/C  HRS  ON 

I  2,346; 

8,760 

,  CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936! 

C/H  HRS  SAVED: 

6,414 

CONSTANTS 


HOAUHC: 

50.2 

HOAUH: 

80.7 

COAUHC: 

0.00121 

COAUC: 

0.0032 

HOAOHC: 

45.3 

HOAOH: 

72.8 

COAOHC: 

0.0017 

COAOC: 

0.0045 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

I  ECC:; 

0.000826 

ECHC: 

0.000312 

NSUCHC:; 

0.000143 

NSUCC:| 

0.000379 

DDCCHC:; 

0.000119 

DDCCC:| 

0.000316 

NSC: 

36000 

DDCH: 

40300 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AMS/AJN 


BLDG-  0253  BUILDING  NAME:  DRUG  ABUSE  CTR 


jSystem  Type: 

124 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-I 

Schedule  ST/SP| 

0.00, 

7,758.69; 

o.ool 

Opt  ST/Spj 

0.00 

368.97i 

O.OOl 

Duty  Cycle 

0.00 

o.oo; 

0.00 

Demand  Limit 

2.47 

O.OO! 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

2.47 

8,127.66; 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

““  0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


mm 


'•'‘'‘S'- 


'<  ^  ^rj'  ' ' 


[^1 V  Jvt  :tjiic&w&  vi^'l ;  ^  : 


Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


TOf^; 


$1,418.00 


$1^418.00 


G-228 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AMS/AJN 


BLDG:  0253 

BUILDING  NAME: 

DRUG  ABUSE  CTR 

Building  UA: 

2,414;  ! 

CONDITIONED  SOFT:  ri,122 

pi^M  INTORlI^ 

System  Type: 

24 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-2 

. .■■._■■■■ 

Catagory  Number:  Construction: 


Use: 


Occupancy  HRS: 


Occupancy  Days: 


lOiBRlCKAND  CMU 


IDENTAL  CLINIC 


0800-1700 


M-F 


Weeks  of  Winter: 

32: 

Weeks  of  Summer:| 

20 

|fsfiM‘;olpiMfiNra 

?||EDU 

SUN: 

MON: 

TUE: 

PRES  START:  i  Ol  j 

Oi 

0 

PRES  STOP:  i  24  ! 

24| 

24 

REQ  START:  Ol  j 

7: 

7 

REQSTOP:  |  0  1 

16 

16 

WED:  THUR:  FRI: 


24 


24 


24 


24 


16 


16 


16 


Motor  HP: 


1.50 


HP  Effic: 


Load  Factor: 


0.74 


0.80 


CFM-HTG: 


CFM-CLG: 


%OA: 


0 

“o% 


%Area: 


0% 


CHILLER  CAP  (TONS): 


KW-TON: 


0.00 


BLR  CAP  INPUT  (BTUH): 


BLR  CAP  OUTPUT  (BTUH): 


REQUIRED  PRESENT 

HR/YR  IHRT^R 

CLG  HRS  ON 

900  3,360 

HTG  HRS  ON 

I  1,440;  5,376 

H/C  HRS  ON 

i  2,346  8,760: 

CLG  HRS  SAVED 

1  2,460: 

HTG  HRS  SAVED 

3,936 

1  C/H  HRS  SAVED 

6,414 

piiSTptSgiiiiig 

HOAUHC: 

_  HOAUH: 

COAUHC: 

COAUC: 

HO^HC: 

HOAOH: 

COAOHCr 

odaocT 

“  DC  DUTY: 

DC  DEMAND: 
ECC^' 

~  ~  ECHC: 

NSUCHC:! 

NSUCC: 

I  DDCCHC:! 

^  DD^CCC: 

NSC:^ 

I  DDCH:i 

r~  OPT:; 

CHWR: 

P" .  CNWR: 

OA^: 


50.2 


80.7 

o.ooi^r 

0.0032 

45.3 

72^ 

0.0017 

0.0045 

0.000826 

0.000312 

0.000143 

0000379 

0.000119 

0.000316 

36000 

”"^300 

305 

17^ 

*  ~0 

5.67’ 


G-229 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AMS/AJN 


BLDG;  0253 

lsa3iEa»ii^Sgi^i»c5itATi@?*^ 


BUILDING  NAME:  DRUG  ABUSE  CTR 

.«,<  (j.-oowt  «»  s' 


System  Type: 

24 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-2 

It^r- ..  -'k 

; 

Schedule  ST/SP 

o.oo; 

7,758.69 

QM 

Opt  ST/SP 

O.OOi 

368.97 

0.00 

! 

Duty  Cycle 

0.00; 

o.oo; 

0.00 

Demand  Limit 

2.47^ 

0.00: 

ado' 

Night  Setback; 

0.00| 

0.00 

0.00 

Sub  Total 

2.47: 

8,127.66 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recircuiation 

0.00 

0.00; 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 


3.00 


3.00 

russira' 

tFUNCTN:' 


'  ■  '  .  ss  . ■  .;i-:i.K«'>.lf?'s<  ur^iKPrc 


'COSTT;’ 


IpDINTISc-i  TOINiES ' 


22  Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


TOTAL; 


1 


1 


■k  ' 


$1,418.00 


$1,418.00 


G-230 


BUILDING  301 

FINANCE  ADMINISTRATION 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/AMS 


BLDG:  0301 


BUILDING  NAME:  FINANCE  ADMIN 


Building  UA: 


CONDITIONED  SOFT: 


System  Type:  11^ _ _ 

System  Name:  Variable  Air  Volume  air  handling  unit 
System  Number  AHU-1  _ 


Category  Number:  Construction: 

Use: 

Occupancy  HRS: 

jOccupancy  Days: 

4  SANDSTONE  BLOCK 

Administration 

0700-1700 

}M-F 

Weeks  of  Winter: 

Weeks  of  Summer: 

"!  *■ 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START 

o; 

0  i 

0 

o: 

1  0  L 

0  ' 

0 

PRES  STOP 

24 

24 

24 

24 

24 

24 

24 

REQ  START 

8 

7 

7 

7 

7 

_ 7 

8 

REQ  STOP 

:  12 

16 

16 

16 

16 

16 

12 

v:t: 

ipNs 

fWW? 

Motor  HP: 

rio, 

_ HP  Effic:: 

Load  Factor: 
CFM-HTGr 
CFM-CLG: 

%o;^ 

%Area: 

“chiller  CAP  (TONS)? 
“  KW-TON: 

BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


Irequired  Ipresen'T 

IHRA'R  iHRnrR 


HOAUHC: 

HOAUH: 

COAUHC: 

COAUC: 

HOAOHC: 

HOAOH: 

COAOHC: 

“^XocT 

“Hdc  DUTY^' 
DC  DEMAND: 

ecc7 

“eCHC:| 

NSUCHC: 

NSUCC: 

DDCCHC: 

DDCCC:; 


27.8 

44^6 

0 

0 

40^ 

65 

0.000877 

0.00232 

'aiT 

0.17 

0^00”^9 

0.0000238 

o.obo^ 

0.00161 

0.00041? 

“~0.00109 


CLG  HRS  ON: 

1,060' 

3,360 

1 

NSC: 

131000 

HTG  HRS  ON:: 

1,696 

5,376 

DDCH: 

43100 

H/C  HRS  ON: 

2,764 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,300 

CNWR: 

0 

HTG  HRS  SAVED: 

3,680 

OAR; 

5.67 

C/H  HRS  SAVED: 

5,996 

G-231 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/AMS 


BLDG:  0301 

BUILDING  NAME 

FINANCE  ADMIN 

nOHSUMM/ 

m 

V  "i' 

System  Type: 

11 

System  Name: 

Variable  Air  Volume  air  handling  unit 

System  Number: 

AHU-1 

MBtufitf 

. ! 

Schedule  ST/SP 

' 

0.00: 

7,254.061 

50.01  i 

1 - - - 

Opt  ST/SP 

o.ooj 

368.97! 

0.00: 

Duty  Cycle 

0.00| 

0.00; 

0.00 

- - - - - 

Demand  Limit 

2.47! 

0.00! 

0.00 

Night  Setback 

0.00: 

7,303.65; 

28.11 

Sub  Total 

2.47 

14,926.68 

78.12 

Economizer 

0.00 

131.55; 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

2.54 

DDC  Control 

0.00 

2,271.66 

rk  r\ri 

9.25, 
n  nn 

HW  OA  Reset 


0.00 


Chilled  Water  Reset 


0.00 


0.00 


0.00 


Condenser  Water  Reset 


0.00 


Chiller  Demand  Limit 


0.00 


0^0_ 

oToo 


0.00 


0.00 


Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


5.00 


17,329.88j 


5.00 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

32  Direct  digital  control -VAV  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 

40  Maintenance  (filter)  alarm  -  AHU 


0 

0 

0 

0 


3 

1 

0 

0 


0 

0 


11 

0 


-1',=  ;. 


$348.00 


$3,695.00 

$272.00 

$399.00 

$112.00 

$4;^.00 


G-232 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0301 


BUILDING  NAME:  FINANCE  ADMIN 


Building  UA:{ 


7, 1521 


CONDITIONED  SQFT:I 


32,947| 


MB 

System  Type: 

^  , 

System  Name: 

^arlable  Air  Volume  air  handling  unit 

System  Number: 

^HU-2 

ICatagory  Number:  Construction: 


|Use:  Occupancy  HRS:  Occupancy  Days: 


4ISANDSTONE  BLOCK 


ADMINISTRATION 


;0700-1700 


M-F 


Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


SUN: 

MON: 

Tuii  ’ 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24; 

24 

24 

24 

24 

24 

REQ  START: 

8  i 

7| 

7 

7 

7 

7 

8 

REQ  STOP: 

12 

16 

16 

_ 16 

16 

l2 

IgTi: 


ypr^Y-r- 


Motor  HP: 


■mm- 

7.50 


HP  Effic: 


0.83 


Load  Factor: 


0.80 


CFM-HTG: 


CFM-CLG: 


%OA: 


%  A  rear 


10,500 

10,500 

1^ 

'"14% 


CHILLER  CAP  (TONS): 


KW-TON: 


BLR  CAP  INPUT  (BTUH): 


BLR  CAP  OUTPUT  (BTUH): 


0^0 

o' 

6 


pUR$CAlCM|^f|OHSV 


CLG  HRS  SAVED: 

2,300 

HTG  HRS  SAVED: 

3,680 

C/H  HRS  SAVED: 

5,996 

HOAUHC: 


HOAUH: 


COAUHC: 


COAUC: 


HOAOHC: 


HOAOH: 


COAOHC: 


COAOC: 


DC  DUTY: 


DC  DEMAND: 


ECC: 


ECHC: 


NSUCHC: 


NSUCC: 


CHWR: 


CNWR: 


OAR: 


27.8 


44.6 


40.4 


65 


0.000877 


0.00232 


0.17 


0.17 


0.0000629 


0.0000238 


0.000609 


0.00161 


IREQUIRED  PRESENT 

DDCCHC: 

0.000411 

iHRIYR  iHRA^R 

DDCCC: 

0.00109 

CLG  HRS  ON 

1,060 

_  1 _ 

3,360 

NSC: 

131000 

HTG  HRS  ON 

1.696; 

5,376 

DDCH: 

43100 

H/C  HRS  ON 

^  2,764 

8,760’ 

OPT: 

305' 

17.5 


5.67 


G-233 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 


BLDG:  0301 


BUILDING  NAME:  FINANCE  ADMIN 


System  Type: 

11 

System  Name: 

Variable  Air  Volume  air  handling  unit 

System  Number: 

AHU-2 

i 

tsmm. 


MH/yr 


Schedul*  ST/SPj 

o.ooj 

32,298.45! 

262.55 

! 

Opt  ST/SP| 

0.00 

1,642.821 

O.OOi 

Duty  Cycle 

O.OO! 

0.00^ 

0.00; 

Demand  Limit 

10.99’ 

o.oo; 

0.00 

Night  Setback 

0.00 

38,344.16 

131.17 

Sub  Total 

10.99 

72,285.43 

393.72: 

Economizer 

0.00 

690.62' 

0.00 

Ventilation/Recirculation; 

0.00 

0.00 

13.35 

DDC  Control 

0.00 

fi;926"T9 

43.16 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

! 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


Ifunctn'  "  ■  A 

i,  Na.  '  ;•  ;  joints »' pousts  cPoiNis;-: points r 

18  Scheduled  start/stop  control -AH  U;  10  0  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

32  Direct  digital  control  -  VAV  AHU  0  3  0  11 

33  Outside  air  damper  ventilation  and  0  10  0 

recirculation  control  -  AHU 

36  Outside  air  damper  economizer  0  0  0  2 

control  -  AHU 


Maintenance  (filter)  alarm  -  AHU 


:;COSf:,i 


$348.00 


$3,695.00 

$272.00 

$399.00 

$112.00 

K826.00; 


G-234 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 


ENERGY  CALCULATION  PARAMETERS 


BLDG;  0301 


Building  UA: 


BUILDING  NAME:  FINANCE  ADMIN 

M52  [  CONDITIONED  SQFT:i 


System  Type:  1 1 

System  Name:  Variable  Air  Volume  air  handling  unit 
System  Number:  AHU-3 


1406-001 

16-Sep-95 

AJN/AMS 


32.947; 


Category  Number:  Construction: 

lUsel 

lOccupancy  HRS: 

Occupancy  Days: 

4  SANDSTONE  BLOCK 

ADMINISTRATION 

10700-1700 

M-F 

Weeks  of  Winter: 

32i 

1 

Weeks  of  Summer: 

20 

SUN:  MON: 


PRES  START: 
PRES  STOP: 
REQ  START: 
REQ  STOP: 


TUB:  wio:  THUR: 

0  g  '  0 

_ ^  _ 24 

^ 


Motor  “h~P:! 


HP  Effic: 

0.87 

Load  Factor:' 

0.80 

CFM-HTG:: 

12,890 

CFM-CLG: 

12,890 

%OA:: 

15%' 

%Area: 

18% 

CHILLER  CAP  (TONS): 

0 

KW-TON:; 

0.00 

BLR  CAP  INPUT  (BTUH):; 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

iREQUIRED  iPRESENT 
iHRIYR  IHR/YR  ; 
1.060  3,360 


CLG  HRS  ON:; 

1,060 

HTG  HRS  ON: 

1,696! 

’  ^ 

H/C  HRS  ON:' 

2,764: 

CLG  HRS  SAVED: 

:  1 

2,300, 

HTG  HRS  SAVED: 

3,680| 

C/H  HRS  SAVED: 

5,996| 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC:! 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY:; 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

0.000411 

, 

DDCCC:' 

0.00109 

NSC:! 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17.5 

: 

CNWR: 

0 

; 

OAR: 

5.67 

G-235 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


1406-001 
16- Sep-95 
AJN/AMS 


BLDG: 


BUILDING  NAME:  FINANCE  ADMIN__ 

lEN^fiSLC  WATldN  StiMMiRT 


System  Type: 

11 

System  Name: 

Variable  Air  Volume  air  handling  unit 

_ _ _j 

System  Number: 

AHU-3 

I 

Scheduie  ST/SPl 

o.oo! 

61,914.68; 

322.32 

;  “  Opt  ST/sp; 

O.OOj 

3.149.20; 

0.00 

Duty  Cycle 

O.OOi 

o.oo; 

o.oo; 

Demand  Limit 

21.06 

0.00 

o.oo! 

Night  Setback 

0.00 

47,072.02: 

168.64 

Sub  Total 

21.06 

112,135.91 

490.96 

Economizer 

0.00 

847.81 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

16.39 

DDC  Control 

0.00 

14,640.82 

55.49 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


pile® 


POINTS  Ft>iNTSl,:g01NTS.f^lNTS 

Scheduled  start/stop  control  -  AHU;  10  0  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

Direct  digital  control  -  VAV  AHU  0  3  0  11 

Outside  air  damper  ventilation  and  0  10  0 

recirculation  control  -  AHU 

Outside  air  damper  economizer  0  0  0  2 

control  -  AHU 

Maintenance  (filter)  alarm  -  AHU  0  0  10 


I'COCT-;- 

$348.00 


$3,695.00 

$272.00 

$399.00 

$112.00 

.K826UX> 


G-236 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE :  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG;  0301 


BUILDING  NAME:  FINANCE  ADMIN 


Building  UA:| 


7,152 


CONDITIONED  SOFT: 


32,947 


System  Type:  3 

System  Name: 

Small  steam  boiler  i 

System  Number: 

BLR-1 

.  'wj.  A  -- 


iCatagory  Number: 


iConstruction: 


Use: 


Occupancy  HRS: 


Occupancy  Days: 


4iSANDSTONE  BLOCK 


ADMINISTRATION 


10700-1700 


IM-F 


1  Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

lystiwidPESA 

ti&GJSf 

CHEKIt 

''  /  r 

SUN: 

.  -">45, 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

_ g  __ 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

8 

7 

7 

7 

7  ^ 

IZz 

_ ^_8 

REQSTOP: 

12 

16 

16 

_ 16 

Te 

16 

12 

I-; 


Motor  HP: 


0.00 


HP  Effic: 


0.00 


Load  Factor: 


0.80 


CFM-HTG: 


CFM-CLG: 


%OA: 


0% 


%Area: 


65% 


CHILLER  CAP  (TONS): 


KW-TON: 


0.00 


BLR  CAP  INPUT  (BTUH): 


1,226,000 


BLR  CAP  OUTPUT  (BTUH): 


919,700 


REQUIRED  PRESENT 

HR/YR  iHR/YR 

CLG  HRS  ON 

1 ,060: 

3,360; 

HTG  HRS  ON 

1,696 

5,376i 

H/C  HRS  ON 

2,764 

8,760| 

CLG  HRS  SAVED 

2,300 

HTG  HRS  SAVED 

3,680| 

C/H  HRS  SAVED 

5,996j 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17: 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

0.000411; 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT:: 

305 

CHWR: 

17.5 

CNWR: 

0 

i _ 

OAR: 

_ 1  ..  - _ _ 

5.67 

G-237 


G-238 


EMC  ENGINEERS,  INC. 


PROJECT  NAMEiEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-0-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0301 


BUILDING  NAME:  FINANCE  ADMIN 


Building  UA: 


7,152! 


CONDITIONED  SOFT;! 


32,947: 


System  Type:  8 


System  Name:|Aif  cooled  DX  compressor 
System  Number:  CH-1 


pmMiprii 

Category  Number: 

Construction:  jUse: 

jOccupancy  HRS: 

Occupancy  Days: 

4| 

SANDSTONE  BLOCK  |ADMINISTRATION 

0700-1700 

|M-F 

Weeks  of  Winter:! 

32 

Weeks  of  Summer! 

20 

§YSllM<)PiRAffNGSCHE^^ 


MON: 

TUE:  WED: 

PRES  START:  !  0 

o' 

I  0  :  0 

PRES  STOP:  !  24 

i  2A 

i  24  24 

REDSTART:  8 

7 

I  7  7 

REQSTOP:  :  12l  16 

.  V—  . 

16  16 

. 0.00 

HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

;  %OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

25 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

P^R$ICAtCMUWl' 

m  ■  ; 

r:*s 

IREQUIRED 

PRESENT 

'  IHRrrR 

HRA'R  ' 

CLG  HRS  ON:! 

1,060 

3,360 

HTG  HRS  ON: 

1,696 

5,376i 

H/C  HRS  ON: 

2,764 

8,760 

HTG  HRS  SAVED: 

3,680' 

C/H  HRS  SAVED: 

5,996! 

THUR: 


24 


16 


WW^iW' 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC:; 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305, 

CHWR: 

17.5; 

CNWR: 

0 

OAR: 

5.67 

G-239 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 


BLDG:  0301 

iii  V 

BUILDING  NAME:  FINANCE  ADMIN 

li^tl^tamWpN.pMMAR 

vilSW  X  CS  '■  '  ' 

System  Type: 

8 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

CH-1 

mb 

Schedule  STASP 

.06 

0.00 

Opt  ST/SP 

O.OOi 

0.00; 

O.OOj 

Duty  Cycle 

0.00; 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

O.OOi 

Night  Setback 

0.00; 

0.00 

0.00; 

Sub  Total 

0.00; 

0.00 

0.00 

Economizer 

0.00: 

0.00 

0.00; 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

437.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

21.04 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

E ..  total 

rri;;:3  21. 0<«  :?%;&£■ 

*  ^ _ 1.  . . i _ n.. 

UMCS 

FUNCTN 

NO.. 


_ _ _ 

'c:. 

KMNTS  KMNtS^  POINIS  POINTS  J 


-UMCS  APPLlCi^^©!^ 


f LT:  .fr'rfppW'stf '• : ’■"If"' 
i,-,.4.iS-Y '  isj-  't.  ■ 


cost;- 


17 


Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


$243.00 


G-240 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0301 


BUILDING  NAME:  FINANCE  ADMIN 


Building  UA: 


7.152i 


CONDITIONED  SQFTii 


32,947; 


System  Type: 

8  i 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

CH-2  I 

. ^ . . . . . 

I.L®J  iL 

ICatagory  Number: 


Construction: 


Use: 


4iSANDSTONE  BLOCK 


Occupancy  HRS: 


pccupancy  Days: 


ADMINISTRATION 


10700-1700 


!M-F 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

. . 


SUN:  MON: 


WED:  THUR: 


FRI: 


SAT: 


PRES  START:  ! 

0 

0  i 

0;  1 

0 

o;  i 

0 

0 

PRES  STOP: 

. “24,  ^ 

24  ; 

"24  " 

_2_4  _ 

„_24 

24 

REQ  START:  " 

__8  L 

7  _ 

7  ^ _ 

_ 7  _ 

7 

7 

8 

REQSTOP: 

12  1 

16 

16 

~l6  " 

16 

_ 12 

Motor  HP: 


0.00 


HP  Effic:! 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

30 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED 

PRESENT 

HR/YR 

HRTTR 

CLG  HRS  ON: 

1,060 

3,360' 

HTG  HRS  ON: 

1,696 

5.376: 

H/C  HRS  ON: 

2,764 

8.760 

CLG  HRS  SAVED:: 

2,300 

:  HTG  HRS  SAVED: 

3,680 

C/H  HRS  SAVED: 

5,996 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17.5 

I 

CNWR: 

0 

OAR: 

5.67 

G-241 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 


BLDG:  0301 

BUILDING  NAME:  FINANCE  ADMIN  _ 

System  Type: 

i 

8 

System  Name: 

Air  cooled  DX  compressor 

System  Number 

CH-2 

and  Safety  Alarms  . . . . .  .....  .. 

lain 

MMM. 

Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


$243.00 


$243.(^| 


G-242 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0301 


Building  UA: 


BUILDING  NAME:  FINANCE  ADMIN 
7.1521  CONDITIONED  SQFT:! 


System  Type: 

8  1 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

CH-3 

Catagory  Number:  IConstruction:  lUse: 

4ISANDSTONE  BLOCK  lADMINISTRATIOf'r 

Weeks  of  Winter:  32 

- - 1 

Weeks  of  Summer:  20 


jOccupancy  HRS:  |Occupancy  Days: 

10700-1700 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

ol 

0: 

i  0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

REQ  START: 

8 

'  7 

7 

7 

~Z  5 

7 

8 

REQ  STOP: 

12 

*  16 

16 

16 

ZT  'li 

16 

12 

IflSf  "/:■ 

Msm 

Motor  HP: 
HP  Effic: 
Load  Factor: 
CFM-HTG:i 
CFM-CLG: 
VoPaT 
%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 

blr~c^1nput(^^ 

BLR  CAP  OUTPUtT^UH): 


CLG  HRS  ON: 
IfT^RS^N: 
H/C  HRS  ON: 


REQUIRED  [ 
HR/YR  }i 

1,060 

1,696; 

2,764 


PRESENT  i 
HR/YR  \ 

3,360 


CLG  HRS  SAVED: 

2,300 

HTG  HRS  SAVED: 

3,680; 

C/H  HRS  SAVED:; 

5,996, 

HOAUHC: 

27.8 

HOAUH:; 

44.6 

COAUHC:! 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-243 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 


BLDG;  0301 


BUILDING  NAME:  FINANCE  ADMIN 


^^^^^^*fiERay£eMeu.i^TT^N.syMMARY 


p  ■ 


System  Type: 

|8 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

CH-3 

Schedule  SXfSP 

O.OOj 

.00| 

0.(X) 

Opt  ST/SP 

0.00| 

0.00 

Duty  Cycle 

o.oo; 

0.00 

0.00 

Demand  Limit 

0.00 

0.001 

0.00 

Night  Setback 

0.00^ 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recircuiation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

o.oo; 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

175.00; 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

8.42 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL .  I 


UMCS 

'UNCTN' 

NO. 


::,TfiCAL  SY$M^NT: ANP^t  jg- ; 

ICS  APPLiCAiiol'^^^  '-DO  ■ 

'  •  ■  ?i^;%!w>INTS  .  POlNire  P01NTSV'TOINT§ 


;  VuMqs'-AJ?PMCATiON 


Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


■t\rffrY.rr-  -rr-f: 


TOTAL: 


'I 


:;tf;coST--  - 


$243.00 


G-244 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0301 


BUILDING  NAME:  FINANCE  ADMIN 


Building  UA:j 


7,152: 


CONDITIONED  SOFT:; 


32,947 


System  Type; 

5  ; 

System  Name: 

Steam  to  hot  water  converter  | 

System  Number: 

CV-1 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

4 

SANDSTONE  BLOCK 

ADMINISTRATION 

10700-1700 

iM-F 

Weeks  of  Winter: | 

32; 

Weeks  of  Summer:! 

20! 

SUN:  MON:  TUE:  WED:  THUR: 


FRI: 


SAT: 


PRES  START: 

0 

0:  i 

0  j 

0 

0 

0 

0 

PRES  STOP:  ~ 

24 

24  1 

24 

24 

24 

24^  _ 

24 

REQ  START:  ~ 

8 

7,  _ 

7,  i 

7 

_ 7 

7  _ 

8 

REQSTOP: 

12 

16  r 

16 

16  ^ 

16  ~ 

16  ^ 

12 

Motor  HP:  2.00 


HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG:  0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

919,700 

BLR  CAP  OUTPUT  (BTUH): 

919,700 

poOigcALcgtAT 

REQUIRED  i 

PRESENT 

HRATR 

iHR/YR 

CLG  HRS  ON: 

1,060 

3,360; 

HTG  HRS  ON: 

1,696 

5,376 

H/C  HRS  ON: 

2,764 

8,760 

1  CLG  HRS  SAVED:^ 

2,300 

HTG  HRS  SAVED: 

3,680 

C/HHRSSAVED: 

5,996 

HOAUHC: 

27.8 

HOAUH:; 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC:; 

0.00161 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0, 

OAR: 

5.67 

G-245 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO;  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 


BLDG;  0301 


BUILDING  NAME:  FINANCE  ADMIN 


ENER0WAI.Q|EA11ON:«UMMARV' 


System  Type: 


System  Name: 


Steam  to  hot  water  converter 


System  Number: 


lCV-1 


MBtu/yr 

-X:  :  '  i' 

Schedule  STASP 

0.00 

5,631.34 

O.OOl 

Opt  STASP 

0.00 

466.73i 

0.00: 

Duty  Cycle 

0.00 

o.oo- 

0.00; 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

6,098.07 

0,00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0-00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

5.21 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0-00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

.  S:- ■: ^  f;  ;'-0:00j- -.j-SjOM.OT];  J  ■  S 

cSit: 


mK 


UMCS  APPLICATION 


vjr:* 


vDI- 


S:iNIn»ii#f  pOiNts^ 


8 


Scheduled  start/stop  control  -  STM- 
HW  Cnvrtr;  Optimum  start/stop 
control  -  STM-HW  Cnvrtr;  Night 
setback  -  STM-HW  Cnvrtr 


1 


1 


Hot  water  reset  -  STM-HW 
Converter 


$386.00 


$1,109.00 


iilBI 


G-246 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0301 


BUILDING  NAME:  FINANCE  ADMIN 


Building  UA:| 


7,152 


System  Type:  25 


System  Name:  Hot  water  radiation  pump 


System  Number:  RAD-1 


CONDITIONED  SOFT:! 


32,947i 


Category  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days:  < 

4 

SANDSTONE  BLOCK 

ADMINISTRATION 

0700-1700 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

""monT’" 

""TuEr"^' 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0  1 

0 

0 

0 

0  i 

0^ 

PRES  STOP: 

24 

24 

24  ^ 

24 

_ 24 

24 

24 

REQ  START: 

8  ^ 

7i  : 

7  ^ 

7 

7; 

8 

REQ  STOP: 

12  ' 

16:  I 

16  i 

16 

_ 

16! 

12 

Motor  HP:' 

2.00 

HP  Effic:| 

\.  . . . . .  ' 

0.78 

Load  Factor: 

0.80 

CFM-HTG:' 

0 

CFM-CLG: 

0 

I  %OA: 

%Area: 

65% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

~o'oo 

BLR  CAP  INPUT  (BTUH): 

0 

i  BLR  CAP  OUTPUT  (BTUH): 

- 

|bUWSCi^lXULAl^NS;7rSs^  F 

k±;  s.M.  J 

[REQUIRED  PRESENT  l 

|hr/yr  !hr/yr 

CLGHRSON:!  1,060; 

3,360 

HTGHRSON:j  1,696 

5,376 

H/CHRSON:  2,764' 

8,760 

CLG  HRS  SAVED: 

2,300' 

HTG  HRS  SAVED: 

3,680; 

C/H  HRS  SAVED: 

5,996 

parisf? 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC:  0 

HOAOHC:; 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

1 

NSUCC: 

0.00161 

DDCCHC: 

0.000411 

' 

DDCCC: 

0.00109 

NSC: 

131000 

1 

DDCH:[ 

43100 

OPT:| 

305 

CHWR:' 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY: 


1406-001 

16-Sep)-95 

AJN/AMS 


BLDG-  0301  BUILDING  NAME:  FINANC^DMIN 


System  Type: 

25 

jSystem  Name: 

iMot  water  radiation  pump 

System  Number: 

IRAD-1 

Schedule  ST/SP 

o.ooi 

5,631.34! 

_ _ I  _ 

0.00! 

Opt  ST/SP; 

o.oos 

466.73! 

0.00| 

Duty  Cycle 

o.oo: 

0.00; 

0.00 

Demand  Limit 

o.oo; 

0.00; 

0.00; 

Night  Setback 

o.oo; 

0.00' 

0.00 

Sub  Total 

0.00 

6,098.07 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 
_ and  Safety  Alarms 

\  TOTAL  T 


!B.iM8i07i? 


;* :  'f3.oo^ 


iUMGS?!'.; 

iui*icTO:; 

t' '  Noi:;-, 


OMCS  APPLICAtlbif  f  • 


23  Scheduled  start/stop  control  -  HW 
Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 


TOTAL:: 


r  o  "  1  ^  i  $570.00" 


$570.00 


G-248 


BUILDING  302 

FINANCE  ADMINISTRATION 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/DEJ 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0302 


BUILDING  NAME:  FINANCE  ADMIN 


System  Type: 

8 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

ACCU-1 

.l£:J  fl  s'- 

Category  Number:  Construction: 

|Use: 

lOccupancy  HRS:  Occupancy  Days: 

4  SANDSTONE  BLOCK 

ADMINISTRATION 

0700-1700  |M-F 

Weeks  of  Winter: i 

Weeks  of  Summer: 

32 

dPERAfiNiS  '^HEDUL£ 

£ii|? 

"'T 

> 

^  SUN:^ 

MON:  jugr 

WED: 

THUR: 

PRES  START:  0 

o'  ; 

0 

0 

PRES  STOP:  24 

24: 

24 

24: 

REQ  START:  _ 0^^ 

6 

6 

n 

_ 6 

REQ  STOP:  0 

1  16:  ; 

16 

16' 

16 

piPliaiifePiiit 

lilllteiiSS 

1  Motor  HP: 

0^00 

HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

3 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

Pours  CACcuLAfiONs 

.  .1...  ..Jr.. 

IREQUIRED  iPRESENT 
IHRA^R  iHRrrR 

CLG  HRS  ON: 

1.000| 

3,360 

HTG  HRS  ON: 

1,600; 

5,376 

H/C  HRS  ON: 

2,607 

8,760 

CLG  HRS  SAVED:, 

2,360 

HTG  HRS  SAVED:! 

3,776 

:  C/H  HRS  SAVED: 

6.153 

FRI: 

SAT: 

jswiBsa 

o: 

O' 

24 

24 

6 

0 

16; 

0 

Kiti 

. ..  5'>! .! ...  Mi'Si. 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC:; 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC:! 

0.00161 

1 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

1 - 

CHWR: 

17.5 

CNWR: 

0 

1 _ 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/DEJ 


BLDG: 


0302 


^BUILDING  NAME:_  FINANCE  ADMIN 


System  Type: 

iB 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

ACCU-1 

Schedule  SJfSP 

o.oo; 

.00' 

_ _ _ _ _ 1 _ _ _ _ 

fmxi 

O.OOi 

i 

Opt  STASP; 

o.oo: 

0.00; 

0.00: 

1 

Duty  Cycle 

0.00' 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00: 

0.00 

0.00; 

Sub  Total 

0.00 

0.00 

0.00 

' 

Economizer 

0.00’ 

0.00 

0.00^ 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

o.oo: 

52.50, 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

2.52 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

j 


:i>:.  3-8®, 


j'flMcas 


1.  “Sr? ;*-«• '  'i.4  ' : 


1 7  Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


■-;KSv':v:Vi 


$243.00 


G-250 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO;  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT  RILEY,  KS  PREPARED  BY:  AJN/DEJ 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0302 


Building  UA:| 


BUILDING  NAME:  FINANCE  ADMIN 

,  ^NDITIONED  SOFT: 


System  Type:  11  | 

System  Name:  Variable  Air  Volume  air  handling  unit 
System  Number;  AHU-1 


Category  Number:  IConstruction: 

4ISANDSTONE  BLOCK 


I  Use:  — — —  ^  Occupancy  Days: 


ADMINISTRATION 


10700-1700 


Weeks  of  Winter: 

32: 

Weeks  of  Summer: 

20' 

STCMbPli^ 

SfiNGSiC 

SUN: 

HEDU 

MON: 

WSi 

'  TUE: 

WED:' 

ItHUR: 

friT 

PRES  START: 

0 

0 

0 

0 

0 

0 

o: 

PRES  STOP: 

24 

24' 

i  24 

24 

24 

24' 

24 

REQ  START: 

0 

6 

6 

6 

6 

.ZIZa 

0 

REQ  STOP: 

_ 1 

16 

16 

16 

16 

. ~T6 

0 

Motor  HP; 
HP  Effi^ 
Load  Factor: 
CFM^HTG: 
CFM-CL^ 
~  %OA: 
%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUHjr 
BLR  CAP  OUTPUT  (BTUHjr 


HRIYR  HR/YR 

CLG  HRS  ON 

1,000  3,360 

HTG  HRS  ON 

1,600  5,376 

H/C  HRS  ON 

2,607  8,760 

CLG  HRS  SAVED 

2,360 

HTG  HRS  SAVED 

3,776 

C/H  HRS  SAVED 

6,153 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.001 6"l 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-251 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/DEJ 


BLDG:  0302  _  _  _ _ ^ 


BUILDING  NAME:  FINANCE  ADMIN 


System  Type: 

11 

[System  Name: 

jVanable  Air  Volume  air  handling  unit 

System  Number: 

1ahu-i 

v^'  V  ‘r-- ,;v  - 


i  Schedule  ST/SP 

O.OOi 

63,529.85 

205.26: 

OptST/SP 

0.00' 

3,149.20 

o.oo; 

Duty  Cycle 

0.00 

o.ool 

0.00 

Demand  Limit 

21.06 

o.oo' 

0.00 

Night  Setback 

0.00 

44,965.08; 

380.88 

Sub  Total 

21.06 

111,644.13 

586.14 

Economizer 

0.00 

744.60 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

10.17 

DDC  Control 

0.00 

12,858.43 

125.31 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0-00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


;oMcs-:fe.^|  -  -1 

FUNCTN,  UMCS  APPLICATION  T-  ; 

18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

32  Direct  digital  control  -  VAV  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 

40  Maintenance  (filter)  alarm  -  AHU 


COST 


$348.00 


$3,695.00 

$272.00 

$399.00 

$112.00 

$4,826<>0 


G-252 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #;  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 


1406-001 

16-Sep-95 

AJN/DEJ 


BLDG:  0302 


ENERGY  CALCULATION  PARAMETERS 


BUILDING  NAME:  FINANCE  ADMIN 


Building  UA: 


System  Type:  15 

System  Name:|Small  Single  Zone  air  handling  unit 
System  Number:  AHU“2 


)3;  I  CONDITIONED  SQFT:i _ 


Category  Number:  {Construction: 

Use: 

Occupancy  HRS: 

lOccupancy  Days: 

4SANDSTONE  BLOCK 

ADMINISTRATION 

0700-1700 

|M-F 

Weeks  of  Winter: 
Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

{ _ 24 

24; 

24 

24 

24 

24 

24 

REQ  START: 

i  ~o 

6 

6 

6 

6 

6 

0 

REQ  STOP: 

\ _  0 

16 

16 

16 

16 

16 

0 

Motor  HP: 

0.33 

HOAUHC: 

27.8 

HP  Effic: 

0.65 

HOAUH: 

44.6 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

450 

COAUC: 

0 

CFM-CLG: 

450 

HOAOHC: 

40.4 

VoOA: 

1 _  . 

0% 

HOAOH: 

65 

%Area: 

0% 

COAOHC: 

0.000877 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00232 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH)T 


IREQUIRED  iPRESI^T 


CLG  HRS  ON 

,  1,000|  3,360 

HTG  HRS  ON 

1,600  5,376; 

H/C  HRS  ON 

2,607  8,760 

CLG  HRS  SAVED 

2,360 

HTG  HRS  SAVED 

3,776l 

C/H  HRS  SAVED 

6,153 

DC  DEMAND: 
ECC: 
ECHC: 
NSUCHC: 

nsuccT 

DDCCHC: 

DDCCC: 

NSC: 

DDCH: 

chwrT 

CNWR: 

OAR: 


0.17 
"6r0'0006‘29 
0.0000238 
0.000609 
0.00161 
0.00041 1 
0.00109 
131000 
43100 
305 
17.5' 
0 

5.67 


G-253 


EMC  ENGINEERS,  JNC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/DEJ 


BLDG:  03^ 

l^stem  Type: 
jSystem  Name: 
ISystem  Number: 


BUILDING  NAME;  FINANCE  ADMIN 


Small  Single  Zone  air  handling  unit 
”aHU-2 


Schedule  STASPj 

o.oo; 

715.06 

0.00 

Opt  SVSP- 

o.oo; 

92.41 

O.OOl 

Duty  Cycle 

o.oo: 

0.00 

0.00; 

Demand  Limit 

0.23: 

o.oo; 

0.00^ 

Night  Setback 

0.00, 

1,709.82; 

o.oo: 

Sub  Total 

0.23 

2,517.29 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

490.50 

o.o'o 

HW  OA  Reset; 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL 


3,007i7»] 


:UMCS 

roNCTN]  UMCS  ^PLICATION  t  DO 

;  NO.  - ; _ f: 

18  Scheduled  start/stop  control  -  AHU;  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU  0 

33  Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 

36  Outside  air  damper  economizer  0 

control  -  AHU 


TYPICAL;  SYSTEBU  POINT  ANCLjpOST  SUMMARY 


’DO- -^o  Di.;'""?'  ';ai  ' 

A'-pOINtS:;: '  JOINTS -WINISv: 


r‘e»^. 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-254 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/DEJ 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0302 


BUILDING  NAME:  FINANCE  AOMIN 


Building  UA: 


3,503: 


CONDITIONED  SOFT:; 


16,138 


System  Type: 

1 

System  Name: 

Small  hot  water  boiler 

System  Numbenl 

BLR-1 

Catagory  Number:  IConstruction: 

|Use: 

{Occupancy  HRS: 

Occupancy  Days: 

4SANDSTONE  BLOCK 

ADMINISTRATION 

10700-1700 

!M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20! 

fYSTEM 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0; 

0 

0 

0 

PRES  STOP: 

24 

'  24  ~ 

_ 2^ 

24 

24 

24 

24 

REQ  START: 

0 

6 

6 

6 

_ 6 

6 

0 

REQ  STOP: 

_ 0 

_ 16 

16 

16 

16 

16 

_ g 

i  S  r  ' 


ISBIflliSl: 

Motor  HP: 

1.50 

HPEffic: 

0.37 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%6a: 

0% 

%Area: 

CHILLER  CAP  (TONS): 


KW-TON: 


0.00 


BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUT™t  (BTUHjV 


750,000 

’^o^o” 


PSK^^alculMons 

lI?; 

,.r.  „  . 

REQUIRED  1 

PRESENT 

HR/YR  1 

HRTYR 

CLGHRSON:  1,000 

3,360 

HTGHRSON:  1,600 

5,376: 

H/CHRSON:  2,607 

8,760 

CLG  HRS  SAVED: 

^36^ 

HTG  HRS  SAVED: 

3,776 

I  C/H  HRS  SAVED: 

6,153 

Constants 


HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY; 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC:| 

0.00161 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-255 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/DEJ 


BLDG:  0302 

System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  FINANCE  ADMIN 


_  ___ 

Small  hot  water  boiler 
BLR-1 


Schedule  ST/SP| 


Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL 


o.oo’’ 


mxnin 


MM 


OptST/SP 

0.00; 

737.931 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

9,873.e8 

0.00 

Economizer 

0.00 

o.oo; 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00. 

0.00 

HW  OA  Reset 

0.00 

0.00 

4.25 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00; 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

9,$73J8|; 


Ifunctn 


TYPICAL  S^lltllf#OINT  AND  COST  SUMMARY 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


t.:  •lPAO:v"t:  ■  IIDp/i:- V-.'-':'"  M 

iPOiNTS  -iotf&i-'v  :]itoMTs€>PoiJ^ 


vCost: 


$277.00 


$836.00 

$330.00 

$•(,^.00 


G-256 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/DEJ 


BLDG:  0302 


BUILDING  NAME:  FINANCE  ADMIN 


Building  UA:| 


3,5031 


CONDITIONED  SOFT: 


16,138; 


System  Type: 

8 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

i 

X 

o 

Catagory  Number: 


Construction: 


Use: 


{Occupancy  HRS: 


{Occupancy  Days: 


SANDSTONE  BLOCK 


ADMINISTRATION 


10700-1700 


M-F 


Weeks  of  Winter: 

32; 

Weeks  of  Summer: 

20j 

weS^ 

THUR: 

FRh 

SAT: 

SUN: 

MON: 

Tui: 

PRES  START:  T 

0: 

O' 

o: 

0 

gi  L 

0 

0; 

PRES  STOP:  L 

24 

'"~"24 

24 

24' 

1  24’  L 

24 

24 

REQ  START:  T 

0 

6 

6  i 

6 

i  6 

6 

0 

REQSTOP:  L 

0 

_ IS 

16 

16 

16  " 

16  1 

0’ 

Motor  HP: 

0.00 

HP  Effic 

;  0.64; 

Load  Factor 

0.80; 

CFM-HTG 

0 

CFM-CLG 

o[ 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

25; 

KW-TON 

1.10 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

bOURSGALGULATIOWS  Ji  4 

REQUIRED 

PRESENT 

HRA^R 

HRATR 

CLG  HRS  ON: 

1,000;  3,360| 

HTGHRSON:’  1,600  5,376l 

_ :  _ l_ _ _ _ _ _ 1 

H/C  HRS  ON:|  2,607;  8,760| 

CLG  HRS  SAVED:; 

2,360 

HTG  HRS  SAVED:! 

3.776 

C/H  HRS  SAVED: 

6,153 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC:  0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0-17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

1  DDCCHC:; 

0.000411 

I  DDCCC:; 

0.00109 

NSC: 

131000 

1  DDCH: 

43100 

OPT: 

305; 

1  CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-257 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/DEJ 


BLDG;  0302 


BUILDING  NAME:  FINANCE  ADMIN 


System  Type: 

8 

I 

System  Name: 

Air  cooled  DX  compressor 

! 

System  Number: 

CH-1 

I 

I 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

EZZlTOMySlM 


iMto 


Schedule  ST/SP| 

O.OOj 

.00 

_ L- _ 

o.oo' 

Opt  ST/SP; 

o.oo; 

0.00; 

0.00 

Duty  Cycle’ 

0.00 

0.00 

o.oo: 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

o.oo' 

0.00 

0.00 

DDC  Control 

0.00 

o.oo: 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

437.50 

0.00 

Condenser  Water  Reset 

0.00 

o.oo: 

0.00 

Chiller  Demand  Limit 

21.04 

0.00 

0.00 

£437.5pj; 


KNO:a;#vB'.-  ^  ;  jP€»NTS,:.TOlNl^,  ^yOINTS,  ..POINTS, 

17  Scheduled  start/stop  control  -  DX  10  10 

Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


$243.00 


••if;; 


wHMBlilMlJ 


G-258 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-96 
PREPARED  BY:  AJN/DEJ 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0302  BUILDING  NAME:  FINANCE  ADMIN 


Building  UA:j  3,503;  CONDITiONED  SQFT:|  16,138 


System  Type:  21 _ 

System  Name:  HW  Unit  heater 


System  Number:|UH-1-4 


Catagory  Number:  Construction:  Use: 

Occupancy  HRS:  Occupancy  Days: 

4  SANDSTONE  BLOCK  ADMINISTRATION 

0700-1700  M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20: 

;p:;K::r^r,nn:| 

SUN:  MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

1  o;  1  0 

0:  L 

oi 

i  o:  ^ 

0  L_ 

0 

PRES  STOP: 

'  24,  24 

24i  : 

24 

i  24:  • 

24, 

24 

REQ  START: 

i  0  :  6 

6 

6 

6  L 

6 

0 

REQ  STOP: 

i  0  16 

16^ 

16 

16  : 

16 

““ 

1  ^  . Motor" HpV'"^ . 

...... 

HP  Effic: 

0.65; 

Load  Factor: 

0:80^ 

CFM-HTG: 

2,520; 

CFM-CLG: 

0 

%OA: 

0% 

VoArea: 

15% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

1  BLR  CAP  INPUT  (BTUH): 

0 

;  BLR  CAP  OUTPUT  (BTUH): 

0 

ffiajgsmLcyLAT 

REQUIRED 

PRESENT 

HRA^R 

HRIYR 

CLG  HRS  ON: 

1,000 

'  3,360 

HTG  HRS  ON: 

1,600 

5,376 

H/C  HRS  ON: 

2,607 

8,760 

CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED:; 

3,776 

C/H  HRS  SAVED: 

6.153; 

HOAUHC:  27.8 


HOAUH:; 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

!  DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

i  DDCH: 

43100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-259 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJNAJEJ 


BLyS:  0302^^^ 


BUILDING  NAME:  FINANCE  ADMIN 

KSKiiJGBliHMiMTOiSlE 


System  Type: 

21 

System  Name: 

HW  Unit  heater 

System  Number 

UH-1-4 

Schedule  ST/SP 

o.ooj 

1,144.09 

o.ool 

Opt  ST/SP 

0.00: 

92.41 

O.OOi 

Duty  Cycle 

0.00 

0.00 

o.oo; 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

68.83 

Sub  Total 

0.00 

1,236.51 

63.83 

Economizer 

0.00 

0.00! 

0.00 

Ventilation/Recircutation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

o.oo; 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  " 


1,236.511 


tY^dAl  SYSTEMWINTiII^^^^  summary 


IiSnCTnI’C'*'  UMCS  APPLICATION  ....  -V  BO  DI V.  '  AI 

I':: NO.-~^- j  .  .-/points,  points  ^jPOiNi^r  points, 

20  Scheduled  start/stop  control  -  10  12 

Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


COST 


$1,213.00 


G-260 


BUILDING  313 

CIVILIAN  PERSONNEL  BUILDING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY : 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16“Sep-95 

AJN 


BLDG;  0313  BUILDING  NAME:  CIV  PERS  BLDG 


SUN:  MON:  TUE:  WED:  THUR: 


PRES  START: 

0 

0  ; 

0 

o; 

0: 

Oi  i 

O' 

PRES  STOP: 

24 

24 

24 

24’ 

24; 

24:  I 

24; 

REQ  START:  [ 

0 

7 

7 

7, 

'  7,  L 

7  \ 

o' 

REQSTOP:  ^ 

0 

16 

16 

16 

16' 

0 

5 

Motor  HP: 

2.00 

HP  Effic: 

0.78; 

Load  Factor: 

0.80 

CFM-HTG: 

4,500 

CFM-CLG: 

4,500 

%OA: 

20% 

%Area: 

~  100% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

~  d 

REQUIRED 

IPRESENT  1 

1 _ 

jHRT^R 

HRATR  ! 

CLG  HRS  ON:i _ 900 _ 3,360 

HTG  HRS  ON: _ 1,440 _ 5,376 

H/C  HRS  ON:  2,346 _ 8,760 


CLG  HRS  SAVED: _ 2,460 

HTG  HRS  SAVED: _ 3,936: 

C/H  HRS  SAVED:  6,414| 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC:: 

0 

!  NSUCHC: 

0.000176 

NSUCC: 

0.000467 

DDCCHC: 

: 

0.000111: 

DDCCC: 

0.000294 

NSC: 

10900 

DDCH: 

32500 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-261 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-0-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY; 


1406-001 
1 6“SeF>“95 
AJN 


jSystem  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  CIV  PERS  BLDG 


«  '.V.  t  ' 


Small  Single  Zone  air  handling  unit 
AHU-1 


Mttel 


Schedule  ST/SP 

0.00 

9,814.41 

O.OOi 

Opt  ST/SP 

0.00 

466.73 

0.00; 

1  Duty  Cycle 

0.00 

0.00 

0.00: 

Demand  Limit 

3.12: 

0.00  ~ 

O.OOI 

Night  Setback 

0.00 

5,079.55 

21.16: 

Sub  Total 

3.1 2| 

15.360.69| 

21.16 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

O.OOi 

1,172.04 

63.08 

1 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, ! 
Maintenance,  Run  Time, 
and  Safety  Alarms 

I  TOTAL  1 


ie,S32.73^ 


UMCS 

ruNcm 

NO. 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


ViVgPt.,  I  - 

@»c'aa».'r  :■■ 


-"SiCOST- 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2416.00 


G-262 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0313 


BUILDING  NAME:  CIV  PERS  BLDG 


Building  UA: 


1,9411 


CONDiTiONED  SOFT:; 


6,222 


System  Type:  8 


System  Name:  Air  cooled  DX  compressor 


System  Number:|CH-1 


Category  Number:  jConstruction: 

|Use: 

Occupancy  HRS: 

Occupancy  Days: 

2  BRICK  ANDCMU 

_ 1 _ 

Administration 

0600-1700 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

O' 

0 

0 

o' 

o;  : 

0 

0 

PRES  STOP: 

24 

”24: 

24 

24 

24 

24 

REQ  START: 

0 

7 

7 

7 

7 

7 

0 

REQ  STOP: 

0 

16 

16 

16 

16 

0 

lEyniS' ■ 


0.00 


i  HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

14 

KW-TON: 

1.10 

BLR  CAP  iNPUT  (BTUH): 

0 

1  BLR  CAP  OUTPUT  (BTUH): 

0 

pSUI^^eAEclJDlTONS 

{REQUIRED  {PRESENT 
iHR/YR  IHRA-R 

CLG  HRS  ON: 

900  3,360 

HTG  HRS  ON: 

1,440  5,376 

H/C  HRS  ON: 

2,346;  8,760 

CLG  HRS  SAVED: 


2,460 


HTG  HRS  SAVED: 


3,936 


C/H  HRS  SAVED: 


6,414 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

. . . . .  I 

0 

COAOHC:; 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC; 

0 

ECHC: 

0 

NSUCHC: 

0.000176 

NSUCC: 

0.000467 

DDCCHC: 

0.000111 

DDCCC: 

0.000294 

NSC: 

10900 

DDCH: 

_ _ [ _ 

32500 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

'  OAR: 

5.67 

G-263 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN 


BLDG:  0313  BUILDING  NAME:  CIV  PERS  BLDG 


iSystem  Type:  |8 

System  Name: 

Air  coofed  DX  compressor  j 

System  Number: 

CH-1  j 

mmmmmmmta 

■'  f.r' WBtiiiyi: 

8  i 

I  Schedule  SVSP 

o.ooi 

.00 

O.OO! 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

o.oo; 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00; 

Sub  Total 

0.00 

0.00 

0.00; 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

236.25 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

11.36 

oToa 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

■ 

'  -  11.36} 

mm 

Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


BUILDING  319 

GENERAL  INSTRUCTION  BUILDING 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 


BLDG:  0319 


BUILDING  NAME:  GEN  INSTR  BLDG 


Building  UA: 


2,244 


CONDiTiONED  SOFT:  _ 9,690 


System  Type:  15 

System  Name:  Small  Single  Zone  air  handling  unit 
System  Number:  AHU-1 


Category  Number: 

Construction: 

jUse: 

jOccupancy  HRS: 

{Occupancy  Days: 

21 

BRICK  AND  CMU 

TRAINING 

10700-2100 

iM-F 

Weeks  of  Winter:' 


Z2 


Weeks  of  Summer:  { 

20 

THUR: 

FRI: 

SAT: 

>TfNGS 

SUN: 

MON: 

^^Tuir" 

PRES  START: 

'  0 

I  0 

~6 

0 

!  0^  ; 

0  ' 

0 

PRES  STOP: 

24 

"”24 

24 

24 

24  " 

24  ■ 

24 

REQ  START: 

0 

7 

T 

7 

i  j  r 

7 

0 

REQ  STOP: 

o: 

16 

..  ^16 

16 

1  16  ^ 

16  i 

0 

.  "'"Motor  HpV^ 
HP  Effic: 


SSI" 

*7.50 


Load  Factor: 

0.80 

CFM-HTG: 

14,500 

CFM-CLG: 

14,500 

%OA: 

20% 

%Area: 

60% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

;  BLR  CAP  OUTPUT  (BTUH): 

0 

pOiflTulclD^fibiis 

1  REQUIRED  PRESENT 

iHRA^R  iHRA^R 

CLG  HRS  ON: 

900  3,360 

i  HTG  HRS  ON: 

1,440  5,376 

H/C  HRS  ON: 

2,346  8,760 

CLG  HRS  SAVED: 

2,460, 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

~6.414 

eONSTANTS 


HOAUHC: 

21.1 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207 

ECHC: 

0.0000784 

NSUCHC: 

0.000221 

1  NSUCC: 

0.000584 

DDCCHC: 

0.0000919 

i  DDCCC: 

0.000243 

1  NSC: 

[  . 

30500 

1  DDCH: 

31900 

1  OPT: 

305 

CHWR: 

17.5 

i  CNWR: 

0 

OAR: 

5.67 

G-265 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY: 


BUILDING  NAME:  GEN  INSTR  BLDG 


System  Type: 

15 

Small  Single  Zone  air  handling  unit 

System  Name: 

1 

System  Number: 

^HU-1 

i 

Schedule  STASPj 
OptST/SPr 
Duty  Cycle 
Demand  Limit 

_ _ u 

Night  Setback 

Sub  Total _ ^ 

Economizer 
Venti  lation/Reci  rculation 
DDC  Control 
HW  OA  ReseT 
billed  Water 
Condenser  Water  Reset 
Chiller  Demand  Limit 
^Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL 


0.00! 

0.00 

10.9^ 

“  o.oor 

10,99 

0.00 

0.00:~ 

0.00 

ooo” 

0.00 

0.00 


34,545.30 

1.642.82 

aoo“ 

0.00; 

20,552.29: 

”56,740.4ir 

2,667.42 

0^ 

3.126.73 

oToT 

"  0.00 


62.534.56j 


392.45: 

"~0.00 
0.00 
0.00 
41  .or 
433.51” 
0.00 
18.66” 
42.95 
OOO^ 

roo 

0.00 

0.00 


495.121 


Fumcs^^^. 

feuNCTN 


rtyPICA^  AND  CdST^SUM^RY^ 


POmK  POINTS  ?  iW>INTS  POINTS 


1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116,00 


G-266 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 


BLDG:  0319  BUILDING  NAME:  GEN  INSTR  BLDG 


System  Type:  1 

System  Name:  Small  hot  water  boiler 
System  Number:  BLR-1 


Catagory  Number: 

Construction: 

Use: 

jOccupancy  HRS: 

Occupancy  Days: 

21 

BRICK  AND  CMU 

TRAINING 

[0700-2100 

M-F 

Weeks  of  Winter:| 

32: 

Weeks  of  Summer: 

20 

ivSfiMlOPEiRy^tlNGSCHEmjLi 


^  sunT 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

o:  ^ 

0 

0 

0  : 

0 

0: 

0 

PRES  STOP: 

24; 

24 

24 

24 

24'  1 

24 

24 

REDSTART:  J 

O' 

7 

7 

7'  L 

7: 

0: 

REQSTOP:  i 

0: 

16 

17. 

16 

16 

16 

0 

Motor  HP 

2-00 

i  HP  Effic 

0.78 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

i  %Area 

40% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

675,000 

BLR  CAP  OUTPUT  (BTUH) 

540,000 

i”.:"  “v-:: : 

IREQUIRED  PRESENT 
IHRA^R  HRrrR 

CLG  HRS  ON 

900  3,360 

HTG  HRS  ON 

1,440  5,376| 

H/C  HRS  ON 

2,346  8,760 

CLG  HRS  SAVED 

2,460 

HTG  HRS  SAVED 

3,936 

j  C/H  HRS  SAVED 

6,414 

mmmm 


HOAUHC: 

21.1 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207 

ECHC:; 

0.0000784 

NSUCHC: 

0.000221 

NSUCC: 

0.000584 

DDCCHC: 

0.0000919 

DDCCC: 

0.000243 

NSC: 

30500 

DDCH: 

31900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-267 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION :  FT.  Rl  LEY,  KS  PREPARED  BY : 


BLTO:  0319  _ _ 


BUILmNG  NAME:  GEN  INSTR  BLDG 


iSystem  Type: 

1 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR>1 

MCnON.-^yj£ 

Schedule  STj^ 


Mitu^ 


Me 


6,023.09 
^  466.73i 


j  Duty  Cycle 

0.00; 

0.00; 

0.00 

Demand  Limit 

0.00| 

0.00 

0.00^ 

Night  Setback 

0.00^ 

0.00: 

0.00 

! 

Sub  Total 

0.00 

6,489.82 

0.00 

Economizer 

0.00 

0.00, 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00: 

3.83 

Chilled  Water  Reset 

0.00 

0.00: 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

A  r\r\ 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


‘  4*0a 


rijQMCS;i 


,tyFICAL:SpfEMP|lNfAifj^^^ 


■ .:  ^.^p]yfCS,^itfPLICATIW';;:|  - 

Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


;PQlNtS'’^’;VWIOTS.'iP0M 


COST 


$277.00 


$836.00 

$330.00 


11,443,00 


G-268 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION: FT.  RILEY.  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0319 

BUILDING  NAME: 

GEN  INSTR  BLDG 

Building  UA: 

2.244'  j 

CONDITIONED  SOFT:;  9,690 

System  Type: 

3  1 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

CH-1  1 

•^Bssanoffii 

Category  Number: 

Construction: 

lUse: 

Occupancy  HRS: 

Occupancy  Days: 

21 

BRICK  AND  CMU 

TRAINING 

0700-2100 

|M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SUN: 

MON: 

fuE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

..„o 

0 

0l 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24  L. 

24 

24 

REQ  START: 

0 

i  7 

7 

_ r 

7  ; 

7; 

0 

REQ  STOP: 

0 

i  16 

;  16 

16 

16 

16 

0 

'I  A’ 


Motor  HP: 


HP  Effic: 


Load  Factor: 


CFM-HTG: 


CFM-CLG: 


_ %OA: 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 

~  BLR  CAP  INPUT  (BTUH): 
BLR  CAP^TPUT  (BTUH): 


"doo 

0.64 

"dsd 

~~  0 

'6% 

~~6% 

"iTid 

. “d 


REQUIRED  PRESENT 

[HRA'R  HRA'R 

CLG  HRS  ON:  900 

3,360 

HTGHRSON:  1,440 

5,376, 

H/C  HRS  ON:  2,346 

8.760 

CLG  HRS  SAVED: 

2,460; 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6.414: 

HOAUHC: 

21.1 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207 

ECHC: 

0.0000784 

' 

NSUCHC: 

0.000221, 

NSUCC: 

0.000584 

DDCCHC: 

0.0000919 

DDCCC:: 

0.000243 

NSC: 

30500 

DDCH: 

31900 

■ 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-269 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


BLDG:  0319 

BUILDING  NAME:  GEN  INSTR  BLDG 

ISystem  Type: 

!8 

jSystem  Name: 

jAir  cooled  DX  compressor 

jSystem  Number: 

ICH-1  I 

f  U^fcTTON;:;..-'  fe' ; 

Schedule  STASP 

0.00 

.00; 

0.00 

Opt  STASP 

0.00 

0.00; 

o.oo; 

Duty  Cycle 

0.00 

0.00 

o.oo; 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00; 

0.00 

Sub  Total 

0.00 

o.oo' 

0.00 

Economizer 

0.00 

0.00 

0.00 

VentilationARecirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00; 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

437.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

21.04 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

-  TOTAL  I 

v': 

3.^ 

17  Scheduled  start/stop  control  -  DX  10  10  $243.00 

Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


G-270 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION :  FT.  RILEY.  KS  PREPARED  BY : 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0319 

BUILDING  NAME:  GEN  INSTR  BLDG 

Building  UA: 

^244  1  CONDITIONED  SOFT:  9,690 

_ 

System  Type: 

25 

System  Name: 

Hot  water  radiation  pump 

System  Number: 

RAD-1 

iSerfflSHEE 

Catagory  Number: 

Construction: 

lUse: 

Occupancy  HRS 

{Occupancy  Days: 

21 

BRICK  AND  CMU 

TRAINING 

0700-2100 

IM-F 

Weeks  of  Winter:!  32' 

Weeks  of  Summer: j  20 


^iTEMO^EI^flNgS 

iCHEDULE 

SIMiil:' 

SUN: 

MON:  TUE:  WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

o: 

o 

° 

o 

o:  : 

0 

01 

PRES  STOP:  P” 

24 

24  24  24 

24 

24 

24 

REQ  START:  _ 

0, 

7  7  7 

7i  ■: 

7 

0 

REQSTOP:  ; _ 

0 

16  16  16 

16 

16 

0 

1 

STANtS 

Motor  HP: 

2’00 

HOAUHC: 

21.1 

^  HP  Effic7 

0.71 

HOAUH: 

34 

I  Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

17.3 

%OA: 

0% 

HOAOH: 

27.9 

%Area: 

40% 

COAOHC: 

0.000885 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00234 

KW-TON:; 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.000207 

ECHC: 

0.0000784 

NSUCHC: 

0.000221 

fpl 

i 

NSUCC: 

0.000584 

DDCCHC:; 

0.0000919 

REQUIRED  PRESENT 

I 

HRATR  HR/YR 

L_ _ _ 

DDCCC: 

0.000243 

CLG  HRS  ON 

900  3,360 

NSC: 

30500 

HTG  HRS  ON 

1,440  5,376 

DDCH: 

31900 

H/C  HRS  ON 

2,346  8,760 

OPT: 

305 

CHWR: 

17.5 

I  CLG  HRS  SAVED 

2,460 

CNWR; 

0 

HTG  HRS  SAVED 

3,936 

OAR: 

5.67 

I  C/H  HRS  SAVED 

6,414 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  i:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY: 


BU>(^^^^0319 


BUILDING  NAME:  GEN  INSTR  BLDG 


System  Type: 

25 

System  Name:  i 

Hot  water  radiation  pump 

System  Number: 

RAD-1 

Schedule  ST/SpT 


.  w-  ; 

6,616,911 


MBttii/vf 


Mil6a 


Opt  ST/SP: 

0.00: 

512.74| 

o.oo; 

Duty  Cycle 

0.00 

0.00| 

0.00: 

Demand  Limit 

o.oo! 

odd 

o.oo; 

Night  Setback 

o.oo; 

0.00 

o.ool 

_ _ ^ _ 

Sub  Total 

0.00 

7,129.66 

0.00: 

Economizer 

0.00 

0.00' 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00^ 

0.00 

HW  OA  Reset 

0.00 

0.00 

o.oo' 

Chilled  Water  Reset 

0.00 

0.00, 

0.00 

Condenser  Water  Reset 

0.00 

o.oo; 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


I:  T  TyRCAJSYSTE»y»pWTAN^^ 

r  ~  1  .  POINTSt  POINTS 

23  Scheduled  start/stop  control  -  HW  10  11 

Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 


TOTAL: 


COST 


$570.00 


1  ,  $570.00 


G-272 


BUILDING  330 
DEH  ADMINISTRATION 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/DJ 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0330 


BUILDING  NAME:  DEH  ADMIN 


Building  UA: 


3,515! 


CONDITIONED  SOFT: 


14,913: 


System  Type: 

15  1 

..  1 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number:| 

AHU-1 

^4T  * 

Catagory  Number:  Construction: 

iUse: 

Occupancy  HRS: 

Occupancy  Days: 

4  SANDSTONE  BLOCK 

ADMINISTRATION 

0700-1700 

M-F 

Weeks  of  Winter: 

32: 

Weeks  of  Summer: 

201 

4  '  ;  )J  V'<  ' 

V';;  :44, 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI:  SAT: 

PRES  START: 

1  o: 

o:  i 

0 

0 

i  0  ^ 

o 

o 

PRES  STOP: 

24 

24 

_ ^ 

24 

!  24  [ 

24'  ^ 

REQ  START: 

I  0 

7  [ 

~~J.  .1 

7 

'  7:  [ 

7  I  0 

REQ  STOP: 

1 _ 0 

16: 

16 

"  "l6 

16  ; 

16  1  o: 

|MP.ii3rS^^4  y  ^4 

Motor  HP:”" 

1.50 

HP  Effic: 

0.74 

Load  Factor: 

0.80 

CFM-HTG: 

2,500 

CFM-CLG: 

2,500 

%OA: 

0% 

%Area: 

20% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

: 

0.00 

i  BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

|QUj^ l^LOULAtlONS 

REQUIRED  iPRESENT 
iHRA^R  IHRTfR 

CLG  HRS  ON:' 

900 

3,360! 

HTG  HRS  ON:| 

1,440 

5,376; 

H/C  HRS  ON:! 

2,346 

8,760 

CLG  HRS  SAVED:: 

2,460 

HTG  HRS  SAVED: 

3,936 

1  C/H  HRS  SAVED:; 

6,414 

HOAUHC: 

27.8 

HOAUH: 

1 

44.6 

COAUHC: 

0 

COAUC:! 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17; 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

i 

DDCH: 

43100: 

OPT:; 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-273 


G-275 


EMC  ENGINEERS,  INC. 

PROJECT  NAMEcEEAP,  FEASIBIUTY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
AJN/DJ 


BLDG:  0330 


BUILDING  NAME:  DEH  ADMIN 


summary 


System  Type: 

15 

System  Name: 

iSmall  Single  Zone  air  handling  unit 

System  Number: 

AHU-2 

Schedule  ST/SPI  " 


0.00 


7,758.69 


Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  I 


22,738.«1»!; 


mum 


;  Opt  ST/SP 

0.00 

368.97; 

o.ool 

Duty  Cycle 

0.00 

0.(X) 

0.00| 

Demand  Limit 

2.47 

o.oo: 

0.00 

Night  Setback 

0.00 

11,717.59 

ioi.3o; 

Sub  Total 

2.47 

19,845.25 

101.30 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

2,893.15 

33.33 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

'Ws-iiilil  --' 3.00 


^ioaWyWeM^W  and  COST  s 


iOMc^: . 

StJNCTN’  - 


POiWTS  '  POINTS  POINTS  IroiNtS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


I;' 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,tie.oo 


G-276 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/DJ 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0330 


BUILDING  NAME:  DEH  ADMIN 


Category  Number: 

Construction: 

Use: 

jOccupancy  HRS: 

Occupancy  Days: 

4 

SANDSTONE  BLOCK 

ADMINISTRATION 

|0700-1700 

M-F  1 

Weeks  of  Winter:! 

32i 

Weeks  of  Summer: 

20 

SUN: 


MON: 


TUE: 


WED: 


THUR:  FRL 


'"sat. 


PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


0l  ! 

0 

0 

0  ^ 

0  ! 

S  r 

0 

24!  ! 

24 

24 

24 

24  j 

24:  ; 

24 

i  0: 

7 

^  7 

L 

.  7,  L 

7|  ^ 

0 

!  Qi  r 

16 

16 

“  Id  ^ 

16 

16'  r 

0 

.£5  ''  i  'sss 

Motor  HP:’ 

T50 

HP  Effic: 

0.74 

Load  Factor: 

0.80 

CFM-HTG:' 

2,950 

CFM-CLG: 


%OA: 


%Area: 


CHILLER  CAP  (TONS): 


KW-TON: 


BLR  CAP  INPUT  (BTUH): 


BLR  CAP  OUTPUT  (BTUH): 


2,950 

7^7% 

d 

Q 


RbuRiimaiaiiows  s  ■: 

ssiii;  'Li*' 

REQUIRED 

PRESENT 

HRTTR 

HRTTR 

CLG  HRS  ON: 

900 

3,360 

HTG  HRS  ON:! 

1,440 

5,376 

H/C  HRS  ON: 

2,346 

8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-277 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/DJ 


BLDG:  0330 


BUILDING  NAME:  DEH  ADMIN 


System  Type: 

15 

[System  Name; 

Small  Single  Zone  air  handling  unit 

'System  Number: 

AHU-3 

- 1 

PSTfSi^ISS? 

Schedule  ST/SP 


O.OOi 


7.758.69 


Opt  ST/SP; 


0.00; 


368.97, 


0.00 


Duty  Cycle 


0.00 


0.00' 


0.00 


Demand  Limit 


2.47 


0.00 


0.00 


Night  Setback 


0.00 


11,522.30! 


78.28 


Sub  Total 


2.47 


19,649.96 


78.28 


Economizer 


0.00 


0.00 


0.00 


Ventilation/Recirculation 


0.00 


0.00 


0.00 


DDC  Control 


0.00 


2,844.93 


25.75 


HW  OA  Reset 


0.00 


0.00 


0.00 


Chilled  Water  Reset 


0.00 


0.00 


0.00 


Condenser  Water  Reset 


0.00 


0.00 


0.00 


Chiller  Demand  Limit 


0.00 


0.00 


0.00 


Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


r  TOT^ 


'i§’'€v: 


104,03 


3.00 


3*00 


f-UMCS- 

SXrNCTN 

I'  fiO. 


r:i.  - 


:  y;  \  ,  POINTS -'miNlS-  PQINTS/  POINTS,,- 


>yS- 


COST 


18 


27 

33 

36 


fe- 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


0 

0 


2 

1 


0 

0 


3 

0 


totals 


4  m' 

1  -* 


6 


$348.00 


$1,097,00 

$272.00 

$399.00 

$2,116.00 


G-278 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO; 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY ; 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/DJ 


BLDG:  0330  BUILDING  NAME:  DEH  ADMIN 


. .  . . 1.50 

JalS 

HOAUHC: 

27.8 

HP  Effic: 

0.74 

HOAUH:i 

44.6 

Load  Factor:’ 

0.80 

COAUHC:; 

0 

CFM-HTG: 

2,950 

COAUC: 

0 

CFM-CLG: 

2,950 

HOAOHC:! 

40.4 

%OA: 

0% 

HOAOH:| 

65 

%Area: 

17% 

COAOHC: 

0.000877, 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00232 

KW-TON:  O.od  _ DC  DUTY: _ 0  17 

BLR  CAP  INPUT  (BTUH):  0  _ DC  DEMAND: _ 0-17 


BLR  CAP  OUTPUT  (BTUH):  0  _ ECC: _ 0.0000629 

■  ■  ECHC:  0.0000238 

NSUCHC:  0.000609 


1 

CLG  HRS  SAVED:: 

2,460 

HTG  HRS  SAVED: 

3,936; 

C/H  HRS  SAVED: 

6,414 

1 

NSUCC: 

0.00161 

DDCCHC:; 

0.000411 

DDCCC: 

0.00109 

i 

NSC: 

131000 

i 

DDCH: 

43100 

OPT:; 

305 

1 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-279 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/DJ 


BLDG:  0330 


BUILDING  NAME:  DEH  ADMIN 


System  Type: 

115  i 

System  Name: 

Small  Single  Zone  air  handling  unK  ; 

L — — - — - 

System  Number: 

^HU-4  I 

p;"!  '.-FUNClKMi't'fv-l; 

>  *, .-M 

: )  \;-T-  < 

Schedule  ST/SP 

. 

7,758.69; 

0.00 

Opt  ST/SP 

0.00 

368.97 

0.00 

Duty  Cycle 

0.00'  0.00; 

0.00; 

Demand  Limit  2.47 

o.oo; 

0.00 

Night  Setback 

0.00 

11,522.30 

78.28 

Sub  Total 

2.47 

19,649.96 

78.28 

Economizer  0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

2,844.93 

25.75 

HW  OA  Reset 

0.00 

0.00 

0.00 

n  an 

Chilled  Water  Reset 


0.00 


Condenser  Water  Reset 


0.00 


0.00 


0.00 


Chiller  Demand  Limit 


0.00 


0.00 


0.00 


Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


3.00; 


TOTAL 


:"aL4a> 


azmsej: 


104.0^; 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 

'  ..''.f  TOTAL:  ! 


0 

0 


0 

0 


3 

0 


$1,097.00 

$272.00 

$399.00 

"$2,116.d0;i: 


G-280 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY;  AJN/DJ 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0330 


BUILDING  NAME:  DEM  ADMIN 


Catagory  Number:  jConstruction: 

4ISANDSTONE  BLOCK 


lUse: 

Administration 


jOccupancy  HRS: 
10700-1700 


{Occupancy  Days: 
IM-F 


Motor  HP:  0  25 


!  HP  Effic: 

1  0.65 

Load  Factor: 

i . . . . . . . 

!  0.80 

CFM-HTG: 

875 

CFM-CLG:| 

875 

!  %bA: 

0% 

%Area:' 

3% 

CHILLER  CAP  (TONS): 

0 

j  KW-TON: 

0.00 

'  BLR  CAP  INPUT  (BTUH):  0 

I  BLR  CAP  OUTPUT  (BTUH):  0 


CLG  HRS  ON:  900;  3,360 


HTGHRSON:|  1,440  5,376 

H/C  HRS  ON:|  2,346‘  8,76? 


CLG  HRS  SAVED:; 

2,460; 

HTG  HRS  SAVED: 

1 

3,936 

C/H  HRS  SAVED:; 

6,414 

HOAUHC: 

27.8 

HOAUH: 

44.6 

' 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

— 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

I 

NSC: 

131000 

I 

DDCH: 

43100, 

I 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-287 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/DJ 


BLDG:  0330 


ISystem  Type: 
ISystem  Name: 
System  Number: 


BUILDING  NAME:  DEH  ADMIN 


Small  Single  Zone  air  handling  unit 
^HU-5 


1  Schedule  ST/SP 

0.00 

1  1,472.16 

o.oo: 

Opt  ST/SP 

0.00 

70.01 

0.00 

Duty  Cycle; 

0.00 

O.OOj 

0.00 

Demand  Limit 

0.47 

0.00 

0.00 

Night  Setback 

0.00 

3,417.63; 

13.81 

i  Sub  Total 

0.47 

4,959.80 

13.81: 

;  Economizer 

O.CX) 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

o.oo; 

0.00 

DDC  Control 

0.00 

843.83 

4.54 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


Li: . . 

pJMCS  - 
luNCTN 


'  S'"'-"' : '  'i'- '  -1:  '-y-  f 

Scheduled  start/stop  control  -  AHU;  10  0  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback -AHU 

Direct  digital  control  -  Small  SZ  AHU  0  2  0  3 

Outside  air  damper  ventilation  and  0  10  0 

recirculation  control  -  AHU 

Outside  air  damper  economizer  0  0  0  2 

control  -  AHU 


$348.00 


$1,097.00 

$272.00 

$399.00 


G-282 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY :  AJN/DJ 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0330 


BUILDING  NAME:  DEH  ADMIN 


Building  UA:| 


CONDITIONED  SOFT:' 


System  Type:  1 5  _ _ _  | 

System  Name:  Small  Single  Zone  air  handling  unit _ _ 

System  Number:  AHU-6  _ _ _ 


jCatagory  Number:  Construction:  !Use: 

I  4  SANDSTONE  BLOCK  ~  ADMINISTRATION 

I  Weeks  of  Winter^  ^ 

Weeks  of  Summer: _ 20 


!Use:  Occupancy  HRS:  lOccupancy  Days: 

ADMINISTRATION  0700-1700 


SUN: 

^  MON: 

TUE: 

VN^D: 

THUR: 

"fRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0' 

o: 

0 

PRES  STOP: 

24 

24 

24 

1  24 

24  ! 

24 

24 

REQ  START: 

1  O' 

7 

7 

7 

7! 

0 

REQ  STOP: 

1  0; 

16 

Te 

16 

0 

Motor  HP: 

1.50 

HP  Effic: 

0.74 

Load  Factor: 

0.80 

CFM-HTG: 

3.666 

CFM-CLG: 

3,000 

%OA:; 

6% 

%Area: 

22% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

o.o6 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOAUHC 
HOAUH 
COAUHC 
COAUC 
HOAOHC 
HOAOH 
COAOHC 
COAOC 
DC  DUTY 
DC  DEMAND 
ECC 
ECHC 
NSUCHC 
NSUCC 
DDCCHC 


iKtuuincu  irr\cocn  i 

IHR/YR  HR/YR 

^ _ 

DDCCC: 

0.00109 

CLG  HRS  ON 

900 

3.360 

NSC: 

131000 

HTG  HRS  ON 

1.440 

5,376 

DDCH: 

43100 

H/C  HRS  ON 

2,346 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED 

2,460 

CNWR: 

0 

HTG  HRS  SAVED 

3,936 

OAR: 

5.67 

C/H  HRS  SAVED 

6,414 

27.8 

44.6 

0 

40A 

'^"oToods^ 

'“0.00232 

"6.17 

67odod629 

"d7odod238 

'  0.000609 
0.00161 
”~d7odd4ii 


G-283 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION: FT.  RILEY,  KS  PREPARED  BY;  AJN/DJ 


BLOG:  0330 


BUILDING  NAME: 


DEH  ADMIN 


System  Type: 

|16 

jSystem  Name: 

Small  Single  Zone  air  handling  unit 

|System  Number: 

^HU-6 

ilKm 


Schedule  ST/SP 

o.ooj 

7,758.69 

o.oo; 

Opt  ST/SP 

o.ool 

368.97 

o.oo; 

Duty  Cycle 

000* 

0.00 

o.oo: 

Demand  Limit! 

2.47 

o.oo; 

o.oo; 

Night  Setback 

0.00 

11,717.59 

101.30 

Sub  Total 

2.47 

19,845.25 

101.30 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

2,893.15 

33.33 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00; 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

total; 


I  UMCS  'V 
jFUNCTK; 


:  TYi^CAL  /  J 


■■  UMCs;APPtiCATiqN : ' 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


:cqsTr-''' 

i  '  ^  ' 

$348^00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-284 


EMC  ENGINEERS,  INC. 

PROJECT  NAMEiEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #;  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/DJ 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0330 


BUILDING  NAME:  DEH  ADMIN 


System  Name: 

Air  cooled  DX  compressor 

System  Number: 

CH-1 

Category  Number: 

Construction: 

lUse: 

lOccupancy  HRS: 

Occupancy  Days: 

1  4iSANDSTONE  BLOCK 

ADMINISTRATION 

0700-1700 

&F 

Weeks  of  Winter: 


32 


Weeks  of  Summer:; 


20 


PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


•VN.V. 

SUN: 

Avion:  ^ 

Tui: 

i  0^  1 

0 

0 

1  24  [ 

24 

24 

i  0  : 

7 

7 

^  0  ! 

16 

_ 1C 

WED: 


THUR:  FRI:  SAT: 


_ a  _ 

0 

0  ! 

0 

24 

24  i 

24  ^ 

24 

_ 7  _ 

7 

7  : 

0 

Al  A 

_ 16  _ 

A 

0 

.pr; 

Motor  HP:  ' 

0.00 

HP  Effic: 

0.64 

Load  Factor:' 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

2 

KW-TON: 

1-10 

BLR  CAP  INPUT  (BTUH): 

--- 

;  BLR  CAP  OUTPUT  (BTUH): 

0 

pOURSC/CLcuLAf 

REQUIRED 

PRESENT 

HR/YR 

HR/YR 

CLG  HRS  ON: 

900 

3,360 

HTG  HRS  ON: 

1,440 

5,376 

H/C  HRS  ON: 

2,346 

8,760: 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED:  6,41  A 


HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC:, 

0.0000629 

ECHO: 

0-0000238 

NSUCHC: 

0.000609 

NSUCC:: 

0.00161 

DDCCHC: 

0.000411 

'  DDCCC: 

1— - - - - - -  ; 

0.00109 

1  NSC: 

131000 

DDCH:; 

43100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-285 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/DJ 


BLDG:  0330 


BUILDING  NAME:  DEH  ADMIN 

iNiRGYca3:u^ 


Isystem  Name: 

Air  cooled  DX  compressor 

1 

i — - — - - - - 

ISystem  Number: 

|CH-1 

1 

J 

Schedule  ST/SP 
Opt  ST/SP 
Duty  Cycle; 
Demand  Limit 

Night  Setback _ 

Sub  Total _ _ 

Economizer 

Ventilation/Recirculation _ 

DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


mmi 


o.oo| 

.00 

0.00; 

o.oo! 

0.00' 

0.00 

0.00, 

0.00 

0.00 

0.00; 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

35.00 

0.00 

0.00 

0.00 

0.00 

1.68 

0.00 

0.00 

p.iiMcs;-: 

fUN'CTNv: 


.  •  :.  VI  V.-  -'JPpiNTS  POINTS'  pomts'  -poinis, 


17  Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


:TOTAi» 


$243.00 


G-286 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY : 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/DJ 


BLDG:  0330 

Building 


BUILDING  NAME:  DEH  ADMIN 

3,515:  I  CONDITIONED  SOFT:;  14,913 


System  Type: 

8 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

CH-2 

Catagory  Number: 

Construction: 

{Use: 

Occupancy  HRS: 

Occupancy  Days: 

4 

SANDSTONE  BLOCK 

ADMINISTRATION 

10700-1700 

{M-F 

Weeks  of  Winter: 

32 

iisiiJISSl; 

THUR: 

FRi: 

SAT: 

Weeks  of  Summer: 

20 

m 

lEPiti 

.. 

SUN: 

^  MON: 

TUE: 

WED: 

PRES  START:  [ 

0  ; 

0:  L 

0 

_ a 

0  ' 

o| 

!  0; 

PRES  STOP:  L 

24!  i 

24 

“”24 

zr  24 

24' 

24 

REQ  START:  [ 

0 

1 

7|  L_ 

7 

ZZZZ 

7 

i  oi 

REQSTOP:  [ 

0 

16  i 

16 

IS 

16 

16| 

!  O' 

Motor  HP: 


0.00 


HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

2 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

pOURS^S^LCOLAfiONS 

_ . V  - . -  . 

Required  present 

!hR/YR  IHR/YR 

1  CLG  HRS  ON: 

900 

3,360 

HTG  HRS  ON:; 

1,440: 

5,376; 

H/C  HRS  ON:| 

2,346: 

8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED:; 

3,936 

i  C/H  HRS  SAVED:! 

L_ - : - 

6,414 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC:! 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

1  : 

0.17 

ECC: 

0.0000629 

ECHC:! 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

NSC:! 

131000 

DDCH: 

43100 

OPT:' 

305 

\  CHWR:{ 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-287 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITTY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/DJ 


BLDG-  0330  BUILDING  NAME:  DEH  ADMIN  . .  . . _ 


System  Type: 

is 

System  Name: 

fAir  cooled  DX  compressor 

System  Number: 

CH-2 

1%^  '-r 


1  ocneuuie  o  i  lan 

i  OptST/SP 

O.OOl 

0.00: 

O.OOI 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00' 

0.00| 

0.00 

Night  Setback 

0.00^ 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

35.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

1.68 

0.00 

0.00 

Maintenance,  Run  Time, 
_ and  Safety  Alarms 

'■  '  TOTAL  1 


ruMcsr 

luNctis;'::;:-; 


■lyiPlI^^TEMfiH^.ANDI^OST^ 

'  UMCS  APPliiC&^I^  -•  TiO  ■-  AO  1  m  '  '  .J 


M 


Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


>K)INTS  ‘  POINTS  POINTS)  POINTS 


‘’'VCOst; 


$243.00 


TOTAL; 


$243.00 


G-288 


EMC  ENGINEERS^  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY :  AJN/DJ 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0330  BUILDING  NAME:  DEH  ADMIN 


Building  Ua7 

3.515i 

CONDITIONED  SQFT:| 

14,913: 

System  Type:  8 

System  Name: 

Air  cooled  DX  compressor 

System  Number:  CH-3 

Catagory  Number:  Construction: 

lUse: 

jOccupancy  HRS: 

[Occupancy  Days: 

4  SANDSTONE  BLOCK 

ADMINISTRATION 

[0700-1700 

Im-f  I 

Weeks  of  Winter: 

Weeks  of  Summer; 

1 _ _ _ 

20’ 

— ^ — ,  . 

sSlemiCl 

t:'  - 7 , 1-  ‘  ' 

...  V  yv.v.vv> 

SUN: 

MON:  TUE:  WED:  THUR: 

FRI: 

SAT: 

PRES  START:  1  0 

^  0;  : 

0  O'  0: 

0 

!  O: 

PRES  STOP:  i  24  ^  24  : 

24  24 

24: 

1  24: 

REDSTART:  !  6  7  : 

7  7  7 

71 

0 

REQ  STOP:  1  0 

M  16:  1 

16  16  J6i  L 

i6i 

i  0 

Motor  HP: 

0.00 

HPEffic:’ 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

:  0% 

%Area: 

d% 

CHILLER  CAP  (TONS): 

2 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

;  0, 

BLR  CAP  OUTPUT  (BTUH): 

0 

I^URf^licCK 

¥mmm? 

1 

1 

REQUIRED 

PRESENT 

HR/YR 

HRTTR 

CLG  HRS  ON: 

900 

3,360 

HTG  HRS  ON: 

1,440 

5,37d 

H/C  HRS  ON: 

2,346 

8,760 

1  CLG  HRS  SAVED: 

2,460 

!  HTG  HRS  SAVED:! 

3.936 

1  cThhrssaved? 

6,414 

HOAUHC: 

27.8 

HOAUH:| 

44.6 

COAUHC:;  0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC:; 

0.00161 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/DJ 


BLDG:  0330 


BUILDING  NAME:  DEH  ADMIN 


'  1  VS  >.r 


iSystem  Type: 

is 

iSystem  Name: 

[Air  cooled  DX  ownpressor 

ISystem  Number: 

iCH-3 

Schedule  ST/SP 

o.ob 

.00 

0.00! 

— -1 - 

Opt  ST/SP 

0.00 

“  aoo! 

0.00: 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00; 

o.oo; 

Night  Setback 

0.00'  0.00 

0.00' 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00  0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

35.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

1.68 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

P  TOTAL  "  r 

1.6ffi  ■  “r  ’  35.00i^ 

it  Jj:  iuMC^ 


WSSKlSS:^  - 

‘  ■  -f"'PpINTS'"’  '^POINTS  .  FOttnCS^' '  TOINTS; '  ;; , 


Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


$243.00 


..fc 


0 


^-^-= —  - 

■q  V-:i||g243.o(r; 


G-290 


G-291 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/DJ 


BLDG-  0330  BUILDING  NAME:  DEH  ADMIN 


System  Type: 

iS 

System  Name: 

[Air  cooled  DX  compressor 

System  Number: 

CH-4 

fiSfiKsa.; 


kWh/yr 


MSfu/vr 


OptST/SP! 

o.oo! 

0.00 

0.00; 

Duty  Cycle 

0.00 

0.00 

0.00 

!  Demand  Limit 

0.00 

0.00| 

0.001 

1  Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00; 

0.00; 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0-00 

H  W  OA  Reset 

o.oo: 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

52.50; 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

2.52 

0.00 

0.00 

3.00 

Maintenance,  Run  Time, 
and  Safety  Alarms 


TYPICAC  SYSfiiyi  POINT  AND  COST  SUMMARY 


DMCS  1' 

UNCTN,' “:tJMCS  ApPlircATION* 


17  Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


rPOB^TS  POil^  POINTS  POINTS 


COST 


$243.00 


TOTAL:  1 


$243.00 


G-292 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/DJ 


BLDG: 

0330 

BUILDING  NAME: 

DEH  ADMIN 

Building 

3.515  1 

CONDITIONED  SQFT:i  14,913 

Si? 

1 1  ^ 

System  Type: 

8 

System  Name: 

Air  cooled  DX  compressor 

System  Number 

X 

o 

WM 

WmmS. 

p^;r:r7T;^ 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS:  jOccupancy  Days: 

4  SANDSTONE  BLOCK 

ADMiNiSTRATiON 

0700-1700  IM-F  ' 

Weeks  of  Winter:' 

32i 

I  Weeks  of  Summer: 

20 

_ _ _ _ 

iYStEWTOPlRl 

fiNGS< 

IHElill 

.--r 

■< 

^sunT^^ 

MON:" 

Tuir 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

ol 

0 

0 

0 

0 

ol 

I  Ol 

PRES  STOP:  : 

24 

24  : 

24 

_ 24 

24 

24^ 

24 

REDSTART: 

0; 

7 

7 

. . ^ 

7 

7| 

!  6. 

REQSTOP: 

O! 

16  1 

16 

i's 

16 

i  16' 

I  o: 

Motor  HP: 


'  ^  aoo 


HP  Effic: 


CHILLER  CAP  (TONS): 


KW-TON:| 


BLR  CAP  INPUT  (BTUH):: 
BLR  CAP  OUTPUT  (BTUH):: 


0.64: 


- - - ^ - 

Load  Factor:; 

0.80 

CFM-HTG: 

___  Q 

cfm-clgT 

0 

%OA: 

0% 

%Area: 

0% 

1.10 

”6 


pSflisMicOLAiKM  : ; 

REQUIRED 

PRESENT 

HR/YR 

HRA^R 

CLG  HRS  ON: 

900 

3,36a 

i  HTG  HRS  ON: 

1,440 

5,376 

H/C  HRS  ON: 

:  2,346 

8,760 

CLG  HRS  SAVED: 

2,460: 

HTG  HRS  SAVED:; 

3,936 

C/H  HRS  SAVED: 

6,414^ 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

I  coaocT” 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC:; 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

r  NSUCC: 

0.00161 

DDCCHC:; 

0.000411 

'  “  DDCCC: 

I  .  .i.  __ 

0.00109 

NSC:| 

131000 

DDCH: 

43100 

I  OPT: 

305 

CHWR: 

17.5 

CNWR:: 

d 

OAR: 

5.67 

G-293 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJNTOJ 


BLDG:  0330 


BUILDING  NAME:  DEH  ADMIN 


System  Type: 

8 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

CH-5  ^ 

j  Schedule  SUSP 

0.00 

.00  0.00 

OptST/SP, 


o.ool 


O.OOl 


O.OOi 


Duty  Cycte 


o.oo; 


o.oo\ 


0.00; 


Demand  Limtt 


0.00; 


0.001 


0.00 


Night  Setback 


0.00 


0.00 


0.00 


Sub  Total 


0.00 


0.00 


0.00 


Economizer 


0.00 


0.00' 


0.00 


Ventilation/Recirculation 


0.00 


0.00 


0.00 


DDC  Control 


0.00 


0.00 


0.00 


HW  OA  Reset 


0.00 


0.00 


o.oo; 


Chilled  Water  Reset 


0.00 


35.00 


0.00 


Condenser  Water  Reset 


0.00 


0.00 


0.00 


Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


1.68 


0.00 


0.00 


3.00 


TOTAL 


1.i8 


$S.CN>] 


«.oo: 


3.00 


■  ''UMCS  APPMCAIION  ■:  DO'  ;y='>AOri'sr 


fUMCST 
UNCTl^ 
NO. 


r 


POINTS  «p6I!|P  XpOWTSS  POlffDSX 


17  Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


1 


0 


1 


0  ' 


$243.00 


$^.00 


G-294 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/DJ 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0330 


BUILDING  NAME:  DEH  ADMIN 


System  Type: 

8 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

CH-6 

Category  Number:  IConstruction: 

iUse: 

jOccupancy  HRS: 

Occupancy  Days: 

4SANDSTONE  BLOCK 

ADMINISTRATION 

l0700-1700 

iM-F 

Weeks  of  Winter: 

Weeks  of  Summer:  | 

20 

liYSfiWjWiRATING  S< 

m&liu 

i-'CJi-T 

""mON:'^'*’"'"’ 

fuE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  !  o; 

0  ^ 

0 

0 

0 

0 

01 

PRES  STOP:  24 

24 

Zl24 

24 

24  : 

24 

REQ  START:  !  0 

^  7, 

7 

7 

7:  r 

0: 

REQ  STOP:  ‘  0 

j  16^  1 

16 

JZ. 

Te 

16 

o' 

Motor  HP: 


0.00 


HP  Effic:| 

0.64 

Load  Factor:  1 

0.80 

CFM-HTG:' 

_ _ _ _ ^ _ _ _ 

0 

CFM-CLG:: 

0 

%OA: 

0% 

i  %Area: 

0% 

CHILLER  CAP  (TONS):: 

2 

KW-TON:; 

1.10 

BLR  CAP  INPUT  (BTUH):' 

0 

!  BLR  CAP  OUTPUT  (BTUH): 

0 

i  IREQUIRED  1 

PRESENT 

IHRA'R 

HRA'R 

CLG  HRS  ON: 

900 

3,360 

HTG  HRS  ON: 

1,440; 

5,376 

H/C  HRS  ON:! 

_ 1  _ _ 

2,346 

8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED:! 

3,936 

C/H  HRS  SAVED: 

6,414 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC:, 

0.000411 

DDCCC:| 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-295 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-0^33  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/DJ 


B^DG:  0330 


BUILDJING  NAME:  DEHj^MIN 

liiSlsKcALlilAlliNrsfiliiARY 


jSystem  Type: 

is 

! 

ISystem  Name: 

Air  cooled  DX  compressor 

System  Number: 

CH-6 

Maintenance,  Run  Time, 
_ and  Safety  Alarms 


Scheduie  ST^pr' 

0.00 

•OOl 

,';v 

0.00: 

Opt  ST/SPj 

0.00 

o.ooi 

0.00 

Duty  Cycle 

0.00 

0,00 

O.OOi 

Demand  Limit 

0.(X3i 

0.00’ 

o.oo; 

Night  Setback 

0.00, 

0.00| 

o.oo: 

Sub  Total 

0.00 

0.00; 

0.00 

Economizer 

o.oo; 

o.ooi 

0.00 

Ventilation/Recirculation 

0.00^ 

0.00, 

0.00 

DDC  Control 

0.00, 

0.00' 

0.00 

HWOA  Reset 

0.00 

0.00, 

0.00 

Chilled  Water  Reset 

0.00 

35.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

1.68 

0.00 

0.00 

Remote  Monitoring, 

3.00 

■  NO. 


fYRpAL;^§||j|fPjlfA^P^9SfSUM 


'POINTSl  POINiS  i 


17  Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


?.y/?-cosT' 


$243.00 


G-296 


BUILDING  364 
UEMCS  HQ 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY : 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 


BLDG:  0364  BUILDING  NAME:  UEMCS  HQ 


Motor  HP:! 


0.25 


i 

HP  Effic:; 

0.65 

Load  Factor; 

0.80 

CFM-HTG:^ 

950 

CFM-CLG:| 

950 

%OA:: 

0% 

VoArea:; 

100% 

CHILLER  CAP  (TONS): 

d 

KW-TON:i 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

i  BLR  CAP  OUTPUT  (BTUH): 

0 

CLG  HRS  SAVED:| 

2,460, 

HTG  HRS  SAVED: 

3,936^ 

C/H  HRS  SAVED:! 

6,414: 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC:I 

0.0000238 

NSUCHC: 

0.000609 

NSUCC:; 

0.00161 

DDCCHC:! 

0.000411 

DDCCC: 

0.00109 

1  NSC: 

131000 

1  '  ~  DDCH: 

43100 

j  OPT; 

1  305 

CHWR: 

!  17.5 

1  CNWR: 

0 

OAR: 

I  5.67 

G-297 


EMC  ENGINEERS.  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


BLDG:  0364 

BUILDING  NAME:  UEMCS  HQ 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1 

[£ 

mmbii 

Schedule  ST/SP 

0.00 

1,472.16 

O.OOj 

Opt  STfSP 

0.00 

70.01 

r  0.00 

Duty  Cycle 

o.oo; 

0.00 

O.OOl 

Demand  Limit  0.00 

0.00; 

0.00| 

Niaht  Setback!  0.00 

3,710.57 

88.56; 

Sub  Total 

0.00 

5,252.74 

8B.58 

Economizer 

0.00 

0.00 

0.00: 

Ventilation/Recirculation 

0.00 

0.00^ 

0.00 

DDC  Control 

0.00 

916.16 

29.14 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

rt  nn 

Condenser  Water  Reset 


0.00 


Chiller  Demand  Limit 


0.00 


0.00 


0.00 


Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


3.00 


JOTALl 


31M 


,^4  '  T>' 

'  umcs.appljca^^  f ' 


poiNirs 


-'7  cost  ,  - 

pdim^"'"TOINTSV"TO  . ■V'-:-' . 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


1 


0 

0 


0 


2 

1 


0 

0 


1 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 


TOTAL: 


G-298 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 


BLDG:  0364 


BUILDING  NAME:  UEMCS  HQ 


Building  UA: 


CONDITIONED  SOFT:; 


System  Type: 

8 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

iCH-1 

Catagory  Number:  Construction: _ jUse: _  Occupancy  HRS: _ jOccupancy  Pays: 

4  SANDSTONE  BLOCK  jADMINISTRATION  j0700-1700  |M-F 


Weeks  of  Winter:| 
Weeks  of  Summer:; 


PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


ShIpw 

LE~-~ 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

I  0 

0 

0 

0  i 

o! 

24! 

24 

24 

; _ 24  L 

24i 

I  6' 

!  6: 

6  : 

6' 

I  15' 

I  15 

_ 15 

15^  r 

15i 

iSiblliSri-ifit- 


Motor  HP: 

0.00 

HP  Effic:i 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

d 

CFM-CLG: 

f  I 

0 

%OA:; 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

3 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH)7 
BLR  CAP  OUTPUT  (BTUH); 


REQUIRED  PRESENT 
HR/YR  IHR/YR 


CLG  HRS  ON: 

900  3,360 

HTG  HRS  ON: 

1,440  5,376 

H/C  HRS  ON: 

2,346  8,760 

CLG  HRS  SAVED 

I  2,460 

HTG  HRS  SAVED 

j  3.936 

C/H  HRS  SAVED 

I  6,414 

HOAUHC: 

HOAUH:; 

COAUHct 

COAUC:| 


HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC:i 

0.0000238 

NSUCHC: 

0.000609 

!  NSUCC: 

0.00161 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

i  NSC: 

131000 

!  DDCH;| 

43100 

OPT:! 

305 

CHWR: 

17.5 

!  CNWR:S 

0 

!  OAR: 

5.67 

G-299 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


BLDG:  0364 


BUILDING  NAME:  UEMCS  HQ 


System  Type: 

8 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

CH-1 

DDC  Control 


0.00 


0.00 


0.00 


HW  OA  Reset 


Chilled  Water  Reset 


Condenser  Water  Reset 


Chiller  Demand  Limit 


0.00 


o.oo; 


o.ooi 


52.50 


0.00 


0.00 


2.52 


0.00 


0.00 


0.00 


0.00 


0.00 


Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


3.00 


TOTAL 


3.W 


UMCS 

^UNCTN 

no: 


UMCS  application 


'‘'’^=bo;'.|^"‘'‘Ao . 

TOir^:?  poiws .  POINTS  points 


Hili 


Al 


COST 


1 7  Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 

-  ■  -  ..  TOTAL;'-' 


1 


1 


0 


$243.00 


$24^.00 ; 


G-300 


BUILDING  402 
ENLISTED  BARRACKS  W/AS 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  JM 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0402 

BUILDING  NAME: 

ENL  BARRACKS  W/AS 

Building  UA: 

5,697: 

CONDITIONED  SOFT: 

35.7ia 

System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-1 

:5 >'  *  ’’ ''^-‘^3 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS:  jOccupancy  Days: 

6 

SANDSTONE  BLOCK 

BARRACKS 

0000-2400  M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer:' 

20 

§V^Mf  OPERATING  ICHEbOUE 

SUN:  MON:  TUE: 

WED: 

THUR: 

FRI: 

PRES  START:  [ 

o!  !  Oi  1 _ 

0 

_ 0 

01 

i  0:  _ 

PRES  STOP:  [ 

24'  !  24|  ’ _ 

24 

24 

24  r] 

REQ  START:  [ 

0|  1  0:  ! 

~~0 

o; 

:  0 

REQSTOP:  ^ 

24  ;  24  ; 

24 

Zm 

24 

24  , 

SAT: 

0 

24 

0 

24 


Motor  HP: 


7.50 


HP  Effic:; 

0.83 

Load  Factor: 

0.80 

CFM-HTG: 

9,325 

CFM-CLG: 

9,325 

%OA: 

10% 

%Area: 

40% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

Hsm  dfficuDktiwra”  ■— 

L,. .«.!  i-CtJSwS -(S.  '  a 

REQUIRED  PRESENT 

HRA'R  HR/YR 

CLG  HRS  ON: 

3,360  3,360 

_ L___J _ 

HTG  HRS  ON: 

5,376  5,376 

H/C  HRS  ON: 

8,760  8,760 

CLG  HRS  SAVED: 

^  O: 

HTG  HRS  SAVED: 

0 

_ 1 

C/H  HRS  SAVED: 

0 

^nstMis 

m 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC:: 

0 

I  NSUCC: 

0 

DDCCHC: 

0.0000895 

i  DDCCC:! 

0.000237 

1  NSC:: 

18900 

1  DDCH: 

37600; 

OPT^ 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR:. 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  0402 


BUILDING  NAME:  ENL  BARRACKS  WfiS 


[System  Type: 


10 


iSystem  Name: 


MuKizone  air  hai>dlir>g  unit 


{System  Number: 


^HU-1 


Schedule  sf/SP 

I  0.00 

.00; 

O.OOj 

Opt  STASP 

0.00 

O.OO: 

O.OOj 

i  Duty  Cycle 

0.00 

O.OOj 

O.OOj 

Demand  Limit 

10.99; 

0.00: 

O.OOj 

Night  Setback 

0.00 

O.OOi 

43.07j 

Sub  Total 

10.99| 

o!oo^ 

43.07| 

Economizer 

0.00: 

8,250.39 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

7,310.99 

85.68 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.06 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

'  5.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

l:  .  TOTAL  '  1 

ifUNCTN' 

;'  N6.i  -V 


r"  -j 


UMCS  APPLICAIICIN 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

29  Direct  digital  control  -  MZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

35  Outside  air  damper  economizer 
control  -  MZ  AHU 

40  Maintenance  (filter)  alarm  -  AHU 


1 

0 

0 

0 

0 


7 

1 

0 

0 


■1. 


8 


0 

0 

0 

0 

1 


1 


8 

0 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509Jt» 


G-302 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO; 
DATE: 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


BLDG:  0402 

Building  UA^ 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


5,697! 


CONDITIONED  SOFT: 


35,718: 


System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-2 

Catagory  Number: 

Construction: 

Use: 

lOccupancy  HRS: 

.  t;  .“t  ;zc  m  i  i 

Occupancy  Days: 

6 

SANDSTONE  BLOCK 

BARRACKS 

ioOOO-2400 

M-F;  SAT-SUN  I 

Weeks  of  Winter: 


32i 


Weeks  of  Summer:  | 

20 

iYSTE^OPi^ff^G^CHEDaLE 

SUN: 

MON:  TUE: 

WED: 

THUR: 

PRES  START: 

0 

o|  ! 

0 

0  ^ 

PRES  STOP: 

24 

24;  i 

24 

I 

24'  [ 

REQ  START: 

0 

Oi  I 

0 

0:  I 

REQ  STOP: 

i _ 24; 

24!  I 

24 

24 

_ 24  L 

'fRiT^’^'^aT:'"'^ 


24 


24| 


24 


24; 


Motor  HP:I  5.00 


HPEffic:  0.82 

. . H - 


Load  Factor: 

O.8O' 

CFM-HTG: 

11,800 

CFM-CLG: 

11,800 

%OA: 

10% 

%Area: 

50% 

i  CHILLER  CAP  (TONS):; 

6 

KW-TON:| 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

I  BLR  CAP  OUTPUT  (BTUH): 

0 

...w  .  ,  t 

REQUIRED 

PRESENT 

HR/YR 

HRrrR 

CLG  HRS  ON 

3,360 

3,360 

HTG  HRS  ON 

1  5,376 

5.376; 

H/C  HRS  ON 

8,760 

8,760 

CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

;  0 

COAUC 

;  0 

HOAOHC 

8.06 

HOAOH 

! 

COAOHC 

:  0.000274 

COAOC 

0.000725 

DC  DUTY 

'  0.17 

DC  DEMAND 

'  0.17 

ECC 

0.000267 

ECHC 

0.000101 

NSUCHC 

:  0 

NSUCC 

0 

DDCCHC 

0.0000895 

DDCCC 

!  0.000237 

NSC 

1  18900 

DDCH 

37600 

OPT 

0 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-303 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-O033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  0402 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


XRY 

''"V" 

System  Type: 

10 

System  Name: 

Muttizone  air  handling  unit 

System  Number: 

AHU-2 

V  is 

} 

-  lBW\i 

Schedule  ST/SPi 

0.00 

.00 

O.CK) 

Opt  STASP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

o.oo; 

Demand  Limit 

7.46 

0.00; 

0.00; 

Night  Setback 

0.00 

o.oo: 

53.84 

Sub  Total 

7.46 

0.00 

53.84 

Economizer 

0.00 

10,440.17 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

9,251.44 

107.10 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

o.oo’ 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

1 

_ 1 _ 

5.00 

I'K'-  /'  .  TOTAlif-t 

1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

29  Direct  digital  control  -  MZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

35  Outside  air  damper  economizer 
control  -  MZ  AHU 

40  Maintenance  (filter)  alarm  -  AHU 


0 

0 


7 

1 

0 

0 


0 

0 

0 

1 


8 

0 

2 

0 


8' 


mt 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 


G-304 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0402 

BUILDING  NAME:  ENL  BARRACKS  W/AS 

Building  UA: 

5.697  1  CONDITIONED  SOFT: 

35,718 

System  Type: 

10 

I 

System  Name: 

Muttizone  air  handling  unit 

System  Number: 

AHU-3 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

lOccupancy  Days: 

6 

SANDSTONE  BLOCK 

IBARRACKS 

0000-2400 

iM-F;  SAT-SUN 

Weeks  of  Winter:! 

. .  . .  1 

32 

Weeks  of  Summer: 

20 

yr&iiWERA 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

i  0' 

Oi 

0 

0 

0  L 

Ol 

0 

PRES  STOP: 

24 

24 

24 

■  “  ^ 

24  [ 

24 

24 

REQ  START: 

1  o’  : 

0 

0 

_ g 

0  ; 

0 

0 

REQ  STOP: 

i _ 24  I 

24  1 

24 

irrji 

24  ” 

24l 

24 

'““"“'MotorHP::^ 

3.00 

fcONSfANiS 

wmmm-;' 

HOAUHC: 

0 

;  HP  Effic; 

0.79 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

1,300 

COAUC: 

0 

CFM-CLG: 

1,300 

HOAOHC: 

8.06 

%OA: 

25% 

HOAOH: 

13 

%Area: 

10% 

COAOHC: 

0.000274 

t  CHILLER  CAP  (TONS):! 

0 

COAOC: 

0.000725 

KW-TON; 

o.oo" 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.000267 

ECHC: 

0.000101 

Hours  cALCuLATioNs^i '  . 

NSUCHC: 

0 

iREQUIRED  PRESENT 

NSUCC: 

DDCCHC: 

0 

0,0000895 

IHR/YR  iHRrrR 

DDCCC: 

0.000237 

CLG  HRS  ON:;  3,360 

3,360 

NSC: 

18900 

HTG  HRS  ON:|  5,376 

5,376 

; 

DDCH: 

37600 

H/C  HRS  ON:|  8,760 

8,760 

I 

OPT:! 

0 

CLG  HRS  SAVED:,  0 

! 

CHWR: 

17.5 

HTG  HRS  SAVED:  0 

CNWR: 

0 

C/H  HRS  SAVED:  0 

OAR: 

5.67 

G-305 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  JM 


BLDG:  0402 

BUILDING  NAME:  ENL  BARRACKS  W/AS  _ _ 

ENEROyOilLCl 

UU^TlONSUiyil 

System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

i 

System  Number: 

AHU-3 

J 

'.WHir.; 

V'' 

Schedule  ST/SP 

0.00 

.00; 

O.OO! 

Opt  ST/SPi 

0.00 

o.oo; 

0.00 

Duty  Cycle 

0.00' 

0.00' 

0.00 

Demand  Limit 

4.62; 

0.00! 

0.00 

Night  Setback 

0.00 

o.oo; 

10.77 

Sub  Total 

4.62 

0.00 

10.77 

Economizer 

0.00 

1,150.19 

O.CK) 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

1,019.23 

21.42 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

5.00 

t,  ',\,TOtAL-V 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

29  Direct  digital  control  -  MZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

35  Outside  air  damper  economizer 
control  -  MZ  AHU 

40  Maintenance  (filter)  alarm  -  AHU 


0 

0 

0 

0 


7 

1 

0 

0 


0 

0 

0 

1 


8 

0 

2 

0 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509^^ 


G-306 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0402  BUILDING  NAME: 

ENL  BARRACKS  W/AS 

Building  UA:  5,697 

CONDITIONED  SOFT: 

35,718 

-v 'S' ■  gv 

System  Type:  3 

System  Name:  Small  steam  boiler 

- - i 

System  Number:  BLR*1 

Catagory  Number:  Construction:  iUse: 

Occupancy  HRS: 

Occupancy  Days: 

I  ejSANDSTONE  BLOCK  BARRACKS 

|0000-2400 

|M-F:  SAT-SUN 

Weeks  of  Winter:, 


32: 


Weeks  of  Summer:! 

20 

SUN:  MON:  TUE: 

WED: 

THUR: 

-r,", 

FRI: 

„;iY‘  1  b's-'t";  i 

SAT: 

PRES  START:  !  0 

0 

0 

0 

0 

0 

0 

PRES  STOP:  24 

24 

24 

24 

24 

24 

24 

REQ  START:  0 

0 

0 

0 

0 

0 

_ 0 

REQ  STOP:  24 

24 

24 

24 

24 

24 

24 

CFM-CLG: 


%OA:  0% 

%Area:  0% 

CHILLER  CAP  (TONS):  0 


kw-ton7 

0.00 

BLR  CAP  INPUT  (BTUH): 

2,627,50a 

BLR  CAP  OUTPUT  (BTUH): 

2,102,000 

REQUIRED  PRESENT 

HR/YR  HRA'R  1 

CLG  HRS  ON: 

3,360,  3,360; 

HTG  HRS  ON: 

5,376  5,376 

H/C  HRS  ON: 

8,760  8,760 

CLG  HRS  SAVED: 

0; 

HTG  HRS  SAVED: 

Oi 

C/H  HRS  SAVED: 

i _ ^ 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17. 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

0, 

NSUCC:  0 

! 

DDCCHC: 

0.0000895 

DDCCC: 

0.000237 

1 

NSC:! 

18900 

DDCH: 

37600 

i 

OPT:; 

0 

CHWR:| 

17.5; 

CNWR-.i 

0 

OAR:i 

5.67 

G-307 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION: FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY: 


1406-001 

09-Dec-95 

JM 


BLDG: 


0402  BUILDING  NAME:  ENiBARFLACKS 

'  ^  3  InIrGY  CALcULATIO jil  SUMMARY  -  ' 


System  Type: 


iSmall  steam  boiler 


. . .  - - — - — — — - - 

System  Number:  IBLR-1 

Schedule  SUSP 

0.00 

kWh/yr  .  #  ^  mtm 

.00 

0.00 

Opt  ST/SP 

0.00 

o.oo; 

0.00 

“  Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00  _ 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

4.00 

Maintenance,  Run  Time, 

and  Safety  Alarms  _ _ _ _ _ ___ . . . .  . — . .  . -r- 

[Z — r'TOtAL  I  '  .0.001  \ 

:>yoiNTSfi3i«Mps. 

steam  Boiler  Monitoring  10  3  1 


TOTAL; 


$1,015.00 

$i|ji5.do 


G-308 


EMC  ENGINEERS,  INC. 


PROJECT  NAME;  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


BLDG:  0402 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA: 


5,697! 


CONDITIONED  SOFT:! 


35,718; 


M 

System  Type: 

6 

System  Name: 

Small  air  cooled  chiller 

System  Number 

CH-1 

Catagory  Number: 

Construction: 

Use: 

lOccupancy  HRS: 

Occupancy  Days: 

6 

SANDSTONE  BLOCK 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32! 

i  Weeks  of  Summer: | 

20 

|YSTCMOPErufrNGSCHeOiJI.E  r 

SUN:  MON:  TUB: 

WED: 

THUR: 

FRI: 

SAT^ 

PRES  START:  T 

0^ 

0  i 

0 

0 

0  : 

0!  L 

0 

PRES  STOP:  L 

24 

24i 

24 

24 

24:  1 

24:  L 

24, 

REQ  START:  T 

0| 

o!  ; 

0 

0 

0  L 

O'  L 

0: 

REQSTOP:  L 

24:  1 

; _ 2^  i _ 

24 

24 

24  : 

24:  r 

24I 

Motor  HP: 

1.50 

HP  Effic:; 

0.74 

Load  Factor:! 

0.80 

CFM-HTG:i 

0 

CFM-CLG: 

0 

%6a: 

0% 

%Area: 

0% 

L___ _ — _ _ 

CHILLER  CAP  (TONS): 

65 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH):| 


BLR  CAP  OUTPUT  (BTUH): 


REQUIRED  PRESENT 

HRA^R  HR/YR 

CLG  HRS  ON 

3,360  3.360 

HTG  HRS  ON 

5,376i  5,376 

_ L_ _ _  — - 1 

H/C  HRS  ON 

8,760,  8,760' 

CLG  HRS  SAVED 

0! 

HTG  HRS  SAVED 

0! 

C/H  HRS  SAVED 

oi 

iONp 

HOAUHC:! 

0 

HOAUH:; 

0 

COAUHC:;  0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY:: 

0.17 

DC  DEMAND:! 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC:! 

0.0000895 

DDCCC: 

0.000237 

I 

I 

NSC:; 

18900 

DDCH:! 

37600 

OPT:| 

0 

CHWR: 

17.5 

CNWR:! 

0 

OAR: 

5.67 

G-309 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  0402  ^ 

BUILDING  NAME:  ENL  BARRACKS  W/AS 

jSystem  Type: 

!®  I 

System  Name: 

|SmaII  air  cooled  chiller 

System  Number: 

CH-1  I 

irr  :FMN(;iKa!i£:;'i 

iiMkr  ■ 

BiH 

Schedule  STtSP 

0.00' 

.00 

O.CWi 

Opt  ST/SPj  0.00 

0.00 

0.00 

Duty  Cycle  0.00 

0.00 

0.00* 

Demand  Limit 

0.93 

0.00 

0.00| 

Night  Setback  0.00 

0.00; 

0.00: 

Sub  Total 

0.93 

ooo^ 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

1,137.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

o.oo; 

Chiller  Demand  Limit 

54.70 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

4.00 

and  Safety  Alarms 

I---,-:  TOTAL  v-.:.:,- -  • 

137.50.  ,.,c 

]4M 

■rUNCTN 
NO.: 


'iJMCSAPPLICAtidff  .'do  “  r^"!A|.V,  ;•  .  'cost:.;:!'; 

':'-;c7r  _BOINTS  POHSTS' ■' POMTS^'ll^IiWsr : 


10 


11 

16 

42 


Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

Alarms  -  Chiller 


Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 


0 

1 


TOpr^;. , 


0 

0 


2 

0 


0 

0 


$386.00 


$664.00 

$281.00 

$150.00 


£  2  $1,481.00 


G-310 


BUILDING  403 

ADMINSTRATION  GENERAL  (DESIGN  PREP) 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  CWWAJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0403 


BUILDING  NAME:  ADMIN  GEN  PURP 


Building  UA: 


5.0721 


I 


CONDITIONED  SOFT: 


18,151 


System  Type:  22 


I  System  Name: 

Heat  pump  unit 

I  System  Number: 

AHU-1 

Catagory  Number: 

Construction:  lUse: 

Occupancy  HRS:  Occupancy  Days: 

4 

SANDSTONE  BLOCK  ADMINISTRATION 

0700-1700  M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

|VSTEMOPERAlriNgSCHEDUIffeMt; 

MMf 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  [ 

0! 

0 

0 

0 

0  _ 

0  : 

0 

PRES  STOP:  [ 

24 

24  : 

_ ^ 

24:  ' 

24  1 

24 

REQ  START:  [ 

0; 

i  6!  ' 

6 

6 

6  ’ 

6i  L 

0 

REQSTOP:  [ 

0 

16 

_ 16 

16 

16 

16:  ^ 

0 

KPErs-.; 

r-r,"  -<.r  • 

ipif 

msm 

Motor  HP: 


3.70 


HP  Effic:; 

0.64 

Load  Factor: 

0.80 

CFM-HTG:' 

8,700 

CFM-CLG: 

8,700 

%OA: 

0% 

%Area: 

50% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH):| 

0 

i  BLR  CAP  OUTPUT  (BTUH): 

0 

mamMKimm 

REQUIRED  PRESENT 

HR/YR  HR/YR 

CLG  HRS  ON: 

1,000 

3,360 

HTG  HRS  ON: 

1,600 

5,376 

H/C  HRS  ON: 

2,607; 

8,760 

CLG  HRS  SAVED: 

2,360i 

HTG  HRS  SAVED: 

3.776 

C/H  HRS  SAVED: 

6,153 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC:  o; 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

0.00041 1 

!  DDCCC: 

0.00109 

[  NSC: 

131000 

p  DDCH: 

43100 

OPT^^ 

305 

CHWR:' 

17.5 

CNWR:| 

0 

I  OAR: 

5.67 

G-311 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
CWWAJN 


BLDG:  ^ 


System  Type: 
System  Name: 
System  Number: 


22 

Heat  pump  unit 
AHU-I 


BUILDING  NAME:  ADMIN  GEN  PURR 


Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL 


Schedule  ST/SP 

O.OOj 

21,228.90 

O.OOi 

Opt  ST/SP 

0-00: 

1,052.33 

0.00 

Duty  Cycle 

0.00 

0.00; 

0.00 

Demand  Limit 

7.04 

0.00 

0.00 

Night  Setback 

0.00 

32,599.68 

332.22 

Sub  Total 

7.04 

54,080.901 

332.22 

Economizer 

0.00 

0.00' 

0.00 

Ventilatlon/Recircuiation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

^  HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

54,m5 


332.221 


20  Scheduled  start/slop  control  -  i-  li 

Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 

W:  '■  y-.  --iyisis  •  :  '•=<  ,i; 


■p®TA;«,CO^TSU«||IW5Y;^,.  _  Migli 

>’i«irs':"”roiNTs^'i><iNrs  sSffiS.' 


>...  ■  - 

$1,213.00 


11,213.00 


G-312 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

CWWAJN 


BLDG:  0403 


Building  UA:| 


BUILDING  NAME:  ADMIN  GEN  PURP 
5,072  CONDITIONED  SQFT^ 


System  Type:|22 _ _ 

System  Name:  Heat  pump  unit 

System  Num  ber:  AH  U-2  _ _ 


Catagory  Number  jconstructlon?^  ”  ~  joccupancy  HRS:  jOccupancy  Days: 

4|sANDSTONE  BLOCK  ADMINISTRATION  10700-1700  |M-F _ 


Weeks  of  Winter: | 
Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

'  o'  i 

0 

!  0 

PRES  STOP: 

24 

24 

24 

24  i 

24 

i  24 

REQ  START: 

i  ...  0: 

6 

'  6 

. .  6 

6:  [ 

6 

O' 

REQ  STOP: 

I  0! 

16 

16 

_ 16 

16  r 

16' 

'  o| 

iREQUIRED  PRESENT 

|hr/yr  HR/YR 

CLGHRSON 

1,000  3,360 

HTG  HRS  ON 

1,600,  5,376 

H/C  HRS  ON 

2,607^  8,760: 

1  CLG  HRS  SAVED 

2.360 

HTG  HRS  SAVED 

3,776 

C/H  HRS  SAVED 

6,153 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

I  OPT:. 

305 

CHWR:! 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-313 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT,  RILEY.  KS  PREPARED  BY:  CWWAJN 


BUILDING  NAME:  ADf^N  GEN  PI 

SpMjl|U 

System  Type: 

j22 

jSystem  Name: 

iHeat  pump  unit 

System  Number: 

^HU-2 

Chiller  Demand  Limit 


0.00 


0.00; 


0.00 


Remote  Monitoring,  i 
Maintenance,  Run  Time,  ! 
and  Safety  Alarms 


0.00 


TOTAtl 


-7v«6!,^ 


i:72.140!.3:t|€ 


0.00 


iUNCtNT;t" . ;'|jjacsr'APPLICAT10N*'*“ 

I ''NO.'': 


20 


Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


1 


^ ...  .f  yPJSISy-  ; 


TOTA^; 


$1,213.00 


111,215.00 


G-314 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  CWWAJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0403 

BUILDING  NAME:  ADMIN  GEN  PURP 

Building  UA: 

5,072; 

CONDITIONED  SOFT::  18,151 

System  Type: 

26 

i 

1 

System  Name:  Pump  | 

!  System  Number:  HWP-1 

Catagory  Number: 

Construction: 

lUse:  jOccupancy  HRS:  jOccupancy  Days: 

4 

SANDSTONE  BLOCK 

ADMINISTRATION  |0700-1700  1M-F 

Weeks  of  Winter:'  ^ 

Weeks  of  ^miner:l  — — - 


iHieu 

f7 :: 

SUN: 

MON: 

WED: 

FRI: 

PRES  START:  1  0^^ 

0 

_ a 

o| 

0  ^ 

o:  : 

0 

PRES  STOP:  '  24 

1  241 

_ 

24: 

' _ 2^  [ 

24|  i 

24 

REQ  START;  !  0 

i  6: 

6 

6 

6!  ! 

6;  r 

o' 

REQSTOP:  |  0  ! 

16 

_ 16 

16 

16,  L 

0 

Motor  HP: 
HP  Effic: 
Load  Factor: 
CFM-HTG: 


CFM-CLG: 

%oa7 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


5.00 

0T73 
0.80 
^  T 
0 

”0% 

“0% 

’  "d 

0.00 

~~6 


p6u^c»EcuDW^s: 


REQUIRED  PRESENT 
iHRA^R  HRA^R 


CLG  HRS  ON 

1,000  3,360 

!  HTG  HRS  ON 

1,600  5,376; 

H/C  HRS  ON 

2,607  8,760 

CLG  HRS  SAVED 

2,360 

HTG  HRS  SAVED 

3,776 

C/H  HRS  SAVED 

6,153 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC:| 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

!  NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

”~^Too 

OPT: 

305 

r  CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-315 


EMC  ENGINEERS.  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  CWWAJN 


BLDG:  0403 


BUILDING  NAME:  ADMIN  GEN  PURP 


System  Type: 

26  I 

System  Name: 

Pump 

System  Number: 

HWP-1  i 

Schedule  ST/SP 
Opt  SJf^ 
Duty  Cycle' 
Demand  Limit 
Night  Setback 

_ Sub  Total _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, : 
Maintenance,  Run  Time, 
and  Safety  Alarms 

;  ,  -  1 


15~477^5f 

1,250.16; 

o.oo; 

0.00: 

o.oo! 

16,727.62; 

0.00 

0.00 

o.oo' 

ol^ 

0.00 

~ _ o.oo! 

0.00 


K  3,00 


POINTS  POINTS.  /OINTS;^ points' 


24  Scheduled  start/stop  control  - 

Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


$386.00 


:  $386.00 


G-316 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO; 

CUENT  CNTRCT  #:  DACA  01-94-D-0033  DATE; 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0403 


Building  UA: 


System  Type:  26 
System  Name:  Pump 
System  Number:  HWP-2 


BUILDING  NAME:  ADMIN  GEN  PURP 


CONDITIONED  SOFT:! 


1406-001 
1 6-Sep-95 
CWWAJN 


Catagory  Number:  Construction:  !uIe^  '  Occf  paniy  Days: 

4j$ANDSTONE  BLOCK  ADMINISTRATION  |0700-1700  M-F 

I  Weeks  of  Winter:*  ^ 

Weeks  of  Summer:;  ~  ^0^ 


SUN: 

MON: 

TUE: 

VVeD. 

THUR: 

frF 

SAT: 

PRES  START: 

i  0: 

0 

0 

. Oi 

1  0;  i 

o; 

0 

PRES  STOP: 

i  24i 

I  24 

_ 2^ 

!  24  L 

24; 

24 

REQ  START: 

i  oi 

I  6' 

,  _ 

6 

6: 

6| 

!  0 

REQ  STOP: 

i  oi 

!  16 

Z~J1 

16 

16i  ^ 

16| 

0 

^  Motor 

HP  Effic:: _ 

Load  Factor:  I 
CFM-HTG: 
CFM-CLG: 


%OA:: 

%Area: 

CHILLER  CAP  (TON^ 
KW-TON: 
B^LR  CAP  INPUT  (BTUH)r 
BLR  CAP  OUTPUT  (BTUH^ 


REQUIRED  PRESENT 


CLG  HRS  ON: 
HTG  HRS  ON: 
H/C  HRS  ON: 


CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED; 

3,776 

i  C/H  HRS  SAVED; 

6,153 

.1  ^  '3: y \ 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

:  NSUCC:| 

0.00161 

DDCCHC: 

0.000411 

i  DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT:i 

l - - -  1 _ _ 

305 

CHWR:: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-317 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  CWWAJN 


BLDG:  0403 

BUILDING  NAME:  ADMIN  GEN  PURP 

iM 

miiatv'v-:;;.  ■ 

System  Type: 

26 

System  Name: 

Pump 

System  Number: 

HWP-2 

1 

mm 

Schedule  ST/SP 

0.00 

13,808.31 

0.00 

Opt  ST/SP 

0.00 

1,115.34 

0.00 

Duty  Cycle: 

0.00 

0.00 

o.oo; 

Demand  Limit| 

0.00 

O-OOi 

O.OOj 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

t4,923.66| 

0.00 

Economizer 

0.00 

0.00; 

0.00 

Ventilation/Recircutation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00' 

0.00; 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

1.  •  14,923.66 

Scheduled  start/stop  control  -  1 

Pump;  Optimum  start/stop  -  Pump; 

Demand  limiting  -  Pump 


I:!!?-?-:''’';-' 


....  v:- 


$386.00 


$386.:(M) 


G-318 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  CWWAJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0403 


BUILDING  NAME:  ADMIN  GEN  PURP 


Building  UA: 


5,072! 


CONDITIONED  SOFT: 


i8.i5i; 


■mmmmmTmmi 

System  Type: 

26 

System  Name: 

Pump 

System  Number: 

HWP.3 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

4 

SANDSTONE  BLOCK  | 

Administration 

0700-1700 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

iYSHM  OPERATING^ 

te&i  <i3:ciaa.>X<  ■i.f.  .  .  v...  . 

?Hiovy 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0^ 

1  o:  ^ 

_ g 

0 

PRES  STOP: 

24i 

24  : 

24 

i  24 

24 

24 

REQ  START: 

0 

6: 

6! 

6 

6  ^ 

6  [ 

o; 

REQ  STOP: 

!  o; 

16' 

_ 16; 

16;  r 

16:  i 

0 

Motor  HP:' 

.  HP  Effic: 

0.75 

^  Load  Factor: 

0.80 

1  CFM-HTG:  0 

CFM-CLG: 

0 

%0A: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH):; 

0 

BLR  CAP  OUTPUT  (BTUH):  0 


jREQUIRED 

PRESENT 

IHR/YR 

HRA^R 

CLGHRSON:!  1,000 

3,360 

HTGHRSON:  1,600 

5,376 

I  H/C  HRS  ON:!  2,607 

8.760: 

CLG  HRS  SAVED;: 

2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6.153, 

CONSTANTS 


HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC:'  0: 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC:! 

0.000411 

DDCCC: 

0.00109 

NSC:' 

131000 

DDCH: 

43100 

I  OPT: 

305 

CHWR:; 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-S€P-95 
PREPARED  BY:  CWWAJN 


BLDG:  0403 


System  Type: 

26 

System  Name: 

Pump 

i 

System  Number: 

HWP-3 

Schedule  ST/SP 

0.00! 

30.087.01 

0.00; 

Opt  ST/SP 

o.ooi 

2,430.23 

o.oo! 

Duty  Cycle 

0.00 

0.00 

o.ooi 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

o.oo; 

32,517.23 

o.oo; 

Economizer 

0.00 

0.00 

o.oo; 

Ventilation/Recirculation 

0-00 

0.00 

0.00 

DDC  Control 

0.00 

0.00! 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring,  | 
Maintenance,  Run  Time,  ; 
and  Safety  Alarms 

' ' tH'n.  ■■T 


tYPMfSif liiiiMp  ^ 


Sagsi 

5XJNCI^« 

fe'NOrSe 


Scheduled  start/stop  control  - 
Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


JPOINTS.  :  POINIS  POINTS  POINTS 


$386.00 


livtOtAti:'- 


G-320 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
CWWAJN 


BLDG:  0403 

Building  UA: 


BUILDING  NAME:  ADMIN  GEN  PURP 

I  conditioned  oQFT: 


System  Type:  26 
System  Name:  Pump 
System  Number:  HWP-4 


,c: 


Catagory  Number:  jConstruction: 

lUse: 

Occupancy  HRS: 

Occupancy  Days: 

4SANDSTONE  BLOCK 

ADMINISTRATION 

0700-1700 

M-F 

Weeks  of  Winter: 
Weeks  of  Summer: 


WED:  THUR: 


PRES  START: 
PRES  STOP: 
REQ  START: 
REQ  STOP: 


Motor  HP: 
HP  Effic: 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 

%OA:y 

%Area: 

CHILLER  CAP  (TON^ 
KW-TON: 
BLR  CAP  INPUT  (BTUH): 
~BLR  CAP  OUTPUT  (BTUH): 


REQUIRED  PRESENT 
IHRA'R  HR/YR 

CLG  HRS  ON 

1,000  3,360 

HTG  HRS  ON 

1,600  5,376 

H/C  HRS  ON 

2,607  8,760 

CLG  HRS  SAVED 

2,360 

HTG  HRS  SAVED 

3,776 

C/H  HRS  SAVED 

6,153 

- 

FRI: 

SAT: 

0 

0 

24 

24 

6 

0 

16; 

0 

/ 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT:! 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-321 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  16-Se|>-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  CWWAJN 


BLDG:  0403 


BUILDING  NAME:  ADMIN  GEN  PURP 


System  Type: 

26 

System  Name: 

Pump 

System  Number: 

HWP-4 

Wii*1 

jUflllllllll^^^ 

1 U  IsJ  iMsj  ^V/sK^  M 

Piiii-ii^^iiil^^^Mii11T|TI 

"-’.-ST.'?'?:'-.;-  'ije 


24  Scheduled  start/stop  control  - 

Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


|:-:,;;;cosT 


$386.00 


$3W.WI 


G-322 


BUILDING  404 

ENLISTED  BARRACKS  W/DAS 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AMS/JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0404  BUILDING  NAME:  ENL  BARRACKS  W/DAS 

I  Building  UA:  ^  CONDITIONED  ^FT:  ~  35,718 


]  System  Type: 

15 

1  System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1 

jCatagory  Number:  Construction: 

!Use: 

Occupancy  HRS:  Occupancy  Days: 

eiSANDSTONE  BLOCK 

BARRACKS 

boOO-2400  'M-F;  SAT-SUN 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


- 

SAT: 

y;. 

..  .■'  <  2"  .j'.'siSi’Jri V 

i  5-  ,  "V"-’  "  ' 

SUN:  MON: 

,.0,,-  '‘>3" -v»s!.v  ,'-„r  '  / 

TUE:  WED:  THUR: 

FRI: 

PRES  START:  0  0 

0  0  0 

0 

0 

PRES  STOP:  24  24 

24  24  24 

24 

_ ^ 

REDSTART:  0  0 

0  0  0 

0 

0 

REQ  STOP:  24  24 

24  24  24 

^  15.00 

0.87 

24 

cpi 

24 

TANT? 

Motor  HP: 

HOAUHC: 

0 

HP  Effic: 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

8,570 

COAUC: 

0 

CFM-CLG: 

8,570 

HOAOHC: 

8.06 

%OA: 

15% 

HOAOH: 

13 

%Area: 

43% 

COAOHC: 

0.000274 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.000725 

KW-TON: 

““  oToo 

DC  DUTY; 

ai7 

BLR  CAP  INPUT  (BTUH): 

0 

..  _ 

DC  DEMAND: 

b.17 

BLR  CAP  OUTPUT  (BTUH): 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC; 

. ^ 

ftOURSCALCUlATidNS  -  ;ll 

NSUCC: 

0 

REQUIRED 

PRESENT 

DDCCHC: 

0.0000895 

HRnrR 

HRrrR 

DDCCC: 

0.000237 

CLG  HRS  ON:  ”3,360 

3,360 

NSC: 

18900 

HTG  HRS  ON:  5,376 

5,376 

DDCH; 

37600 

H/C  HRS  ON:  8,760 

OPT: 

0 

- . -  - 

CHWR: 

17.5 

CLG  HRS  SAVED:  0 

CNWR: 

0 

HTG  HRS  SAVED:  0 

OAR: 

5.67 

C/H  HRS  SAVED:  0 


G-323 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  0 1 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
AMS/JM 


BLDG:  0404 


BUILDING  NAME:  ENL  BARRACKS  W/DAS 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1 

Schedule  ST/SPj 
Opt  ST/SP! 
Duty  Cycle' 
Demand  Limit 
Night  Setback 

Sub  Total _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA 

ChillecTwater  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

;  TOTAL  r 


’^oof 

O.OOl" 

oooy" 

o.ool 

0.00 

0.00 

7,582.39 

0.00~ 

'6,719.05 

0.00 

0^^ 

0^00^ 


£i^S!ao‘S"  # 


.;is 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


TOTAI;;? 


tolMS/fs 


$348.00 


iWH 


$1,097.00 

$272.00 

$399.00 

IIHHK 


G-324 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #;  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


rtA&iBiLl  I  Y  5>  I UUY  t-UK  INSTALLATION  OF  UMCS  EMC  NO 

01-94-D-0033  DATE: 

-EY.  KS  PREPARED  BY; 

ENERGY  CALCULATION  PARAMETERS 


BLDG;  0404 


Building  UA;: 


BUILDING  NAME:  ENL  BARRACKS  W/DAS 

5,697  CONDITIONED  SOFT: 


System  Type:!l5  ~  ^  ~  ~  ^  -  »  ■  . 

System  Name:|Small  Single  Zone  air  handling  unit 
System  Number:AHU>2 


1406-001 
1 6-Sep-95 
AMS/JM 


jCatagory  Number:  IConstruction:  ^se: 

i  6ISANDSTONE  BLOCK  ~  BARRACKS 

;  Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


_  '^se:  Occupancy  HRS:  Occupancy  Days: 

IBARRACKS  0000-2400  !M-F;  SAT-SUN 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

_ g 

0 

0 

0 

0 

PRES  STOP: 

24 

_ 24 

24 

24 

24 

24 

2~4 

REQ  START: 

0 

"ZL^  0 

0 

0 

0 

o' 

REQ  STOP: 

24 

Z  24 

ZM 

_ 24 

24 

24 

24 

Motor  HP: 

_  HPEf^r 

_ Load  Factor: 

cfm-htg7 

CFM-CL^ 

_  %OA: 

_ _  %Area: 

~  CHILLER  CAP  (T0NS)7 
KW-TON:~ 
BLR  CAP  INPUT  (BTUHjT 
BLR  CAP  OUTPUT  {BTuTi)r 


REQUIRED 

HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON: 

3,360 

3,367 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

”7,7^ 

CLG  HRS  SAVED: 
HTC3  HRS  SAVED: 
C/H  hrs^avedT 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC; 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC; 

0.000267 

echcT 

aoooi7i' 

NSUC'hC:’ 

0 

_  NSUCC: 

0 

''ddcchcF' 

0.'0000895 

DDCCCl 

0.000237 

NSC: 

18900 

DDCH: 

37600 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

oarI 

5.67 

G-325 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY 


1406-001 
1 6-Sep-95 
AMS/JM 


BLDG-  0404  BUILDING  NAME:  ENL  BARRACKS  W/DAS 


System  Type: 

15 

System  Name: 

iSmall  Singte  Zone  air  handling  unit 

System  Number: 

^HU-2 

' 

Schedule  ST/SP‘ 

0.00 

.00; 

0.00 

”OptST/SP| 

0.00; 

0.00; 

0.00 

Duty  Cycle 

0.00 

0.00. 

0.00 

Demand  Limit 

21.06 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

37.69 

Sub  Total 

21.06 

0.00 

37.69 

Economizer 

0.00 

6.255.25 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

5,543.02 

74^7 

HW  OA  Reset 

0.00 

0.00 

'  "o^ 

Chilled  Water  Reset 

0.00 

0.00 

aooT 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

I  TOTAL 


> ,  H.:  ap- 


11,798.27! 


a112.ei3 


%  3.00 


^cri: 


Vpointc  poiito  v  ,i?6ini« 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


$348.00 


$1,097.00 

$272.00 

$399.00 


G-326 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AMS/JM 


BLDG:  0404 


Building  UA: 


BUILDING  NAME:  ENL  BARRACKS  W/DAS 

5,697:  CONDITIONED  SOFT:  35,718 


System  Name:  Small  Single  Zone  air  handling  unit 

System  Number:lAHU-3 

.  1  «  <  ^s-'SSiX. 

1  ^  1  1  h\  1  L^J  ^  ^ 

%  \ 1  -  •* 
„ ;  ,  '3  J  V  '  ' ' t 

Catagory  Number:  jConstruction: 

!Use: 

Occupancy  HRS: 

Occupancy  Days: 

6|SANDSTONE  BLOCK 

BARRACKS 

0000-2400 

iM-F;  SAT-SUN 

Weeks  of  Winter: 
Weeks  of  Summer: 


PRES  START: 
PRES  STOP: 
REQ  START: 
REQ  STOP: 


TUE:  WED:  THUR: 


Motor  HP: 
HPEffi^ 


Load  Factor: 

0.80 

CFM-HTG: 

2,000 

CFM-CLG: 

2,000 

%QA: 

15% 

%Area: 

io% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

aoo 

BLR  CAP  INPUT  <BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


REQUIRED 

PRESENT 

HRA^R 

HRA^R 

CLG  HRS  ON:  3,360 

3,360 

HTG  HRS  ON:  5,376 

5.376 

H/C  HRS  ON:  8,760 

8,760 

CLG  HRS  SAVED: 
HTG  HR^^VED: 
“C/H  HRS  SAVED: 


FRI: 

SAT: 

_ 0 

0 

24 

24 

0 

0 

24 

24 

COIN 

SmNfS 

'MR 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC; 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0b00895 

DDCCC: 

0.000237 

NSC: 

18900 

DDCH: 

37600 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-327 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE;  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AMS/JM 


BLDG; 


BUILDING  NAME:  ENL  BARRACKS_W/DAS 

»tTOYmcuLlp]ftsLiMi»R«:  ; 


System  Type: 

15 

System  Name: 

iSmall  Single  Zone  air  handling  unit 

System  Number: 

AHU-3 

^FUNCTION 

Schedule  ST/SP 
Opt  SVS^ 
Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ 

Economizer 
Ventilation/Recirculation^ 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL 


.00 

O.CX)" 

0.00 

o.oo” 

1,769.52 

^0.00 

"1,568.04 

^~aoo 
0.0^ 
“  ~o.o"^ 
o'oo 


* 


'  pomi^f.waiws 


1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 

.-total:  '  , 

...v.. . . . 


$348.00 


$1,097.00 

$272.00 

$399.00 

$24i6.6o 


G-328 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  0 1 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0404  BUILDING  NAME;  ENL  BARRACKS  W/DAS 

Building  UA:|  5,697  CONDiTIONED  SOFT: 

i  System  Type:|1 5  _ _ _ 


1406-001 

16-Sep-95 

AMS/JM 


System  Name: 

Small  Single  Zone  air  handling  unit 

I  System  Number: 

AHU-4 

t  -r  '(T'  ''S'' " 

ICatagory  Number:  iConstruction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

6  SANDSTONE  BLOCK 

BARRACKS 

0000-2400 

iM-F;  SAT-SUN 

Weeks  ofWintei^ 
Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP 

*  24 

24 

24 

24 

24 

24 

24 

REQ  START 

0 

0 

~6 

0 

0 

0 

0 

REQ  STOP 

_ 24 

1  24 

24 

24 

_ 24 

_ 24 

_ 24 

'  ”  .-’V ,  _  ‘  \ ' ' 

iiPgMgl: 

''2f 

^ 7''^  .:5i  lift 

CON? 

JTANTiS 

Motor  HP: 

3.00 

HOAUHC: 

0 

HP  Effic: 

"677¥ 

HOAUH: 

~  6 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 
—  5p]j^LG: 

%6Ar 

%Area: 

CHILLER  CAP  (TONSy 
KW-TON: 
BLR  CAP  INPUT  (BTUH)? 
BLR  CAP  OUT^tTbTUH): 


CLG  HRS  ON 
HTG  HRS  ON 
”  H/C  HRS  ON 

CLG  HRS  SAVED 
HTG  "h^SAVED 
C/H  HRSSAVED 


REQUIRED  PRESENT 
HRATR  HRA^R 

3,360  *3,360 

5,376  W76 

. . 


HOAOHC 

HOAOH^ 

COAOH^ 

COAOC 

dcTduW^ 

DC  DEMATiD 
^CC 
ECHC 
NSUCHC 

Tisucc 

DDCCHC 
*  DDCCC 
NSC 
^DDCH 
6^ 
CHWR 
CNWR 

6a^ 


0 

13 

'~ayo~0274 
''0''000725 
"017 
0.17 
'*a  066267 
"~o.oo6ioT 
0 

. 0 

0.0006895 

’6.660237 

18900 

37606 

6 


G-329 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AMS/JM 


BLDG:  0404 

BUILDING  NAME; 

ENL  BARRACKS  W/DAS 

<-.4  i'a-a’*;::? :  X--: : 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

kHU-4 

1 

Mstu/vr 


Schedule  ST/SP 

0.00 

•CxjI 

_ _ _ _ 1 . . . 

0.00 

Opt  ST/SP; 

0.001 

0.00, 

0.00, 

Duty  Cycle 

0.00; 

0.00; 

0.00 

Demar>d  Limit 

4.62 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

12.92 

Sub  Total 

4.62 

0.00 

12.92 

Economizer 

0.00 

2,088.03 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

1,850.29 

25.70 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  [ 


3,938.3Z 


„t4 


4;  fWICALSjS|p«tPOINTAND>^^^  , 


FUNCTN  IJMCS  APPLICATTOJSF:;  t  DO 


POINTS  POINTS  :>  POINTS  POINTS 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

17  Direct  digital  control  -  Small  SZ  AHU 

53  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

56  Outside  air  damper  economizer 
control  -  AHU 


icio^.i 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-330 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AMS/JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0404 


BUILDING  NAME:  ENL  BARRACKS  W/DAS 


Building  UA: 


5,697i 


CONDITIONED  SOFT: 


35.718 


System  Type::3 

System  Name: 

Small  steam  boiler 

i 

System  Number: 

BLR-1 

i 

ICatagory  Number:  jConstruction: 


lUse:  ^  Occupancy  HRS:  jOccupancy  Daysi~ 


6ISANDSTONE  BLOCK 


IBARRACKS 


'0000-2400 


M-F;  SAT-SUN 


PfSTEM  dPE^TING  SCT^EDUll 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SUN: 


MON: 


fuE:  XHUR: 


FRI: 


SAT: 


PRES  START 

:  0 

0 

_0 

0 

0 

0 

PRES  STOP 

24 

~2A 

24 

24 

_ 24 

24 

_ 24 

REQ  START 

:  0 

~~0 

0 

0 

0 

0 

0 

REQ  STOP 

:  24 

~l4 

24 

24 

24 

24 

24 

Motor  HP: 

0.00 

HOAUHC:  0 

HP  Effic: 


Load  Factor: 


CFM-HTG: 


_aoo 

o.'so 

0 


HOAUH: 


COAUHC: 


COAUC: 


CFM-CLG: 


%OA: 


0 

”o% 


HOAOHC: 


8.06 


HOAOH: 


13 


%Area: 


CHILLER  CAP  (TONS): 


"o 


COAOHC: 


0.000274 


COAOC: 


0.000725 


KW-TON: 


0.00 


DC  DUTY: 


0.17 


BLR  CAP  INPUT  (BTUH): 


963,000 


DC  DEMAND:, 


0.17 


BLR  CAP  OUTPUT  (BTUH): 


770,000 


ECC: 


0.000267 


ECHO: 


0.000101 


NSUCHC: 


NSUCC: 

0 

REQUIRED 

PRESENT 

DDCCHC: 

0.0000895 

HRTfR 

HR/YR 

DDCCC: 

0.000237 

CLG  HRS  ON: 

3,360 

3,360 

NSC: 

18900 

HTG  HRS  ON: 

5,376 

5,376|  i 

DDCH: 

37600 

H/C  HRS  ON: 

8,760 

8,760|  i 

OPT: 

0 

_ _ _ _  CHWR: 

17.5 

CLG  HRS  SAVED: 

0 

CNWR: 

;  ° 

HTG  HRS  SAVED: 

0 

r 

O 

> 

7i 

1  ^ 

C/H  HRS  SAVED: 

_ 0 

“ - — — 

G-331 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  09-Dec-95 
PREPARED  BY:  AMS/JM 


BLDG:  0404 

BUILDING  NAME:  ENL  BARRACKS  W/DAS 

flliiGYcALbu 

ISystem  Type:  3 

ISystem  Name: 

;Small  steam  boiler 

ISystem  Number: 

jBLR-1 

mmmmMrn 

Schedule  ST/SP 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventiiation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

4.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

L:...,  TOTALS ■■  - 

yuuKli; 

. . . ..  . L. _ : _ _ _ 

G-332 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AMS/JM 


BLDG:  0404 


BUILDING  NAME:  ENL  BARRACKS  W/DAS 


Building  UA:| 


5,697; 


CONDITIONED  SOFT: 


35,718 


System  Type:l6 


System  Name: 


Small  air  cx>oled  chiller 


System  Number:ICH-1 


{Catagory  Number:  jConstruction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

^NDSTONE  BLOCK 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 


Weeks  of  Summer: 


32 


S^MOPERATING scHEDUiMS: ■  7:; .  ■- A-:-  :::r:  -.T/qrj-: 


SUN:  MON: 


PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


24 


24 


PpOtS 

'■>  » 

CONStANT$  ,r  • : 

Motor  HP: 

3.00 

HOAUHC 

0 

HP  Effic: 

0.79 

HOAUH 

0 

Load  Factor: 

0.80 

COAUHC 

0 

CFM-HTG: 

0 

COAUC 

0 

CFM-CLG: 

0 

HOAOHC 

8.06 

%OA: 

0% 

HOAOH 

13 

%Area: 

0% 

COAOHC 

0.000274 

CHILLER  CAP  (TONS): 

45 

COAOC 

0.000725 

KW-TON: 

1.10 

DC  DUTY 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND 

0.17 

I  BLR  CAP  OUTPUT  (BTUH): 

0 

ECC 

0.000267 

ECHC 

0.000101 

NSUCHC 

0 

,'V; ' 

NSUCC 

0 

REQUIRED  PRESENT 

DDCCHC 

0.0000895 

HRPfR 

HRIYR 

DDCCC 

0.000237 

CLGHRSON: 

3,360 

3,360 

NSC 

18900 

HTG  HRS  ON: 

5.376; 

5,376; 

DDCH 

37600 

H/C  HRS  ON: 

8,760 

8,760 

OPT 

0 

CHWR 

17.5 

CLG  HRS  SAVED: 

0 

CNWR 

n 

HTG  HRS  SAVED: 

0 

u 

OAR 

^67 

C/H  HRS  SAVED: 

0 

6-333 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AMS/JM 


BLDG:  0404 

BUILDING  NAME:  ENL  BARRACKS  W/DAS 

■§ ,  ,  ^  '*'"■*-*'<  ~&z~.  ^  -..X— ^  X.  ■; 

AiCULAtiMl»^^ 

iSystem  Type: 

6 

System  Name: 

Small  air  cooled  chiller 

System  Number: 

CH-1 

1  FUNCTiOMXrP 

Schedule  ST/SP 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

o.oo; 

0.00 

Duty  Cycle 

0.00 

o.oo: 

0.00, 

Demand  Limit 

1.73 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

1.73 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

787.50 

0.00^ 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

37.87 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

t.:  total'  1 

"39^0] 

0.00; 

^ :  ■  ^4.00 

" . 


i’-r-;:- ■^tn'tc:  ■  liriiNTS  T'Pi 


POINTS  W)INTS  I  points:  ;  POINTS 


10  Scheduled  start/stop  control - 
Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

1 1  Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

16  Alarms  -  Chiller 

42  Chiller  demand  limiting  -  Small  Air 

Cooled  Chiller 


1 


0 

1 


0 

0 


2  '■:d 


1 


2 

0 


0 

0 


$386.00 


$664.00 

$281.00 

$150.00 


2-  $1,48'I4»- 


G-334 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AMS/JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0404  BUILDING  NAME:  ENL  BARRACKS  W/DAS 


\  Building  UA:  5,697; 

CONDITIONED  SOFT: 

35.718 

‘  4W; 

i  System  Type:l6 

1  System  Name: 'Small  air  cooled  chiller 

System  Number:!CH-2 

i 

jCatagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

eiSANDSTONE  BLOCK 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter:  32 

:  Weeks  of  Summer:  20 

gYSTgWbPe^TiNGSfflE^  'l: 


SUN: 

MON: 

TUE: 

PRES  START: 

_ 0 

0 

PRES  STOP: 

24 

_ 24 

24 

REQ  START: 

ZS.79 

IT  "Zo 

_ 

REQ  STOP: 

"24 

24 

24 

""7 .71 A  57' 

'iiiliii: 

WED: 


0 


~2A 


THUR? 

0 

24 

~2~4 


FRI:  SAT: 

0  ID 

24  ^ 

. . p  7Z  j 

24 . 24 


. . . 


Motor  HP: 

1.00 

HP  Effic: 

0.69 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

'  '  . 20 

KW-TON: 

Ti  0 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH):" 

0 

HOURSjAi.CULAl1bNS^  ;  J.'.,  ‘  \ ' 


‘‘‘^c  \ 

REQUIRED  PRESENT 
HRATR  HRTTR 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

■' 0^ 

constants:;, 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

d-booToT 

NSUCHC: 

. .  d 

NSUCC: 

0 

DDCCHC: 

0.0000895 

DDCCC: 

0.000237 

NSC: 

18900 

DDCH: 

37600 

OPT: 

d 

CHWR: 

17.5 

CNWRr 

0 

OAR: 

5.67 

G-335 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AMS/JM 


10  Scheduled  start/stop  control  -  10  10  $386,00 

Chiller;  Optimum  start/stop  control  - 

Chiller;  Demand  limiting  -  Chiller; 

Night  Setback  -  Chiller 

1 1  Chilled  water  reset  -  Small  Air  0  0  0  2  $664.00 

Cooled  Chiller 

16  Alarms  -  Chiller  0  0  2  0  $281.00 


42  Chiller  demand  limiting  -  Small  Air  1  0  0  0  $150.00 

Cooled  Chiller 


G-336 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16“Sep-95 

AMS/JM 


BLDG:  0404 


BUILDING  NAME:  ENL  BARRACKS  W/DAS 


Building  UA:I 


5,697 


CONDITIONED  SOFT: 


System  Type:|27 


System  Name: {Perimeter  radiation  valve 


System  Number:|RAD-1 


35,718; 


jCatagory  Number:  iConstruction: 

[Use: 

Occupancy  HRS: 

Occupancy  Days: 

6|SANDSTONE  BLOCK 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

Weeks  of  Summer: 

glgTlMggigmNfgCHipOLE 


SUN:  MON: 


TUE:  WED:  THUR: 


FRl: 


SAT: 


PRES  START: 
PRES  STOP 
REQ  START 
REQ  STOP 


0 

_ g  _ 

0 

0 

0 

0 

0 

24 

24 

24 

^  24 

^4 

2A 

24 

. . 0 

0 

0 

0 

0 

0 

24  _ 

24 

24 

'~24 

^^4 

24 

mmwamimMmwm 

CPNStANtS  VS: 

Motor  HP 

0.00 

HOAUHC: 

. "o 

HP  Effic 

0.00 

HOAUH: 

0 

Load  Factor 

0.80 

COAUHC: 

0 

CFM-HTG 

0 

COAUC: 

0 

CFM-CLG 

0 

HOAOHC: 

8.06 

%OA 

0% 

HOAOH: 

13 

%Area 

15% 

COAOHC: 

0.000274 

CHILLER  CAP  (TONS) 

0 

COAOC: 

0.000725 

KW-TON 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH) 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

0 

ECC: 

0.000267 

ECHC: 

aoooioi 

.  -i  ^  7  j'' s4'-:'v  J  ;  =''•  rt-r 

,  .  ;C 

NSUCHC: 

0 

HOURS '^AkCuiy\110l 

^iS' 

NSUCC? 

0 

1  iREQUIRED  PRESENT 

DDCCHC: 

0.0000895 

HWYR  IHRA'R 

DDCCC: 

~'a000237" 

!  CLG  HRS  ON: 

3,360; 

3,360 

NSC: 

i¥9’00 

HTG  HRS  ON: 

5,376; 

5,376 

DDCH: 

37600 

1  H/C  HRS  ON: 

8,760 

8,760 

OPT: 

0 

CHWR: 

17;5 

CLG  HRS  SAVED: 

0 

CNWR: 

0 

HTG  HRS  SAVED: 

0 

OAR: 

5.67 

C/H  HRS  SAVED: 

0 

G-337 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY 


1406-001 
1 6-Sep-95 
AMS/JM 


BLDG:  0404 


BUILDING  NAME:  ENL  BARRACKS  W/DAS 


System  Type: 

27 

System  Name: 

iPerimeter  radiation  valve 

System  Number: 

lRAD-1 

Schedule  ST/SP 

0.00  OO'  0-00 

Opt  ST/SP 

0.00 

0.00; 

0.00 

Duty  Cyclel 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

O.QO 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

b.oo 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

abo 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

- 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safetv  Alarms 

TOTAL 

F 

ojtK^  ^  r 

ts  POINTS  poin: 


. ifi  Y  . . 


25  Optimum  start/stop  -  Perimeter  Rad 
Valve;  Night  setback  -  Perimeter 
Rad  Valve 


0 


1 


0 


1 


$456.00 


G-338 


BUILDING  405 

ADMINISTRATION  GENERAL  PURPOSE 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION;  FT.  RILEY,  KS 


EMC  NO; 
DATE: 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG: 

0405 

BUILDING  NAME: 

ADMIN  GEN  PURP 

I 

i 

Building  UA: 

3,012i  1 

CONDITIONED  SOFT:,  10,778 

fllFORMiAY^N 

I  System  Type:!  15 

System  Name:  Small  Single  Zone  air  handling  unit  I 

System  Number: 

AHU-1  j 

Catagory  Number:  IConstruction: 

iUse: 

jOccupancy  HRS:  iOccupancy  Days: 

1 - 

[ 

4iSANDSTONE  BLOCK 

ADMINISTRATION 

0700-1700  'M-F 

1  Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

ivmM^^ERSfiNQ-$CHpUiE^^^ 

"sUN:"”  MON:  fuE: 

\NED: 

5^5^  '  .  '  '  'v.;Vc  “<• 

THUR: 

FRI: 

""'"sAT:''’"' 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

~  *24 

24 

24 

_ 24 

^  ”24  " 

24 

24 

REDSTART: 

“o 

7 

7 

7 

_ 7 

7 

0 

REQSTOP: 

17 

17 

17 

17  ] 

17 

0 

INPiOilS  ;4-  ■  "  - '  ,?#■  ‘  - 

Motor  HP: 

2.00 

HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG: 

4,000 

CFM-CLG; 

4,000 

%OA: 

100% 

%Area: 

65% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH); 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

Hours  CAlcULAfiOHS 


a?' 


REQUIRED 

HRA^R 


PRESENT 

HR/YR 


CLG  HRS  ON: 


1,000: 


3.360 


HTG  HRS  ON: 


1,600; 


5,376 


H/C  HRS  ON:: 


2,607 


8,760 


CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED; 

6,153 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

~  ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

0.00041 1 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17".5 

CNWR: 

0 

~  OAR: 

5.67 

G-339 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG-  0405  BUILDING  NAME:  ADMIN  GEN  PURP 

WmSm 

System  Type:  15 

System  Name:  ISmall  Single  Zone  air  handling  unit 

System  Number:  iAHU-1 

iillliiiiliii 

^  : 

Schedule  ST/SP 

0.00 

9,415.451 

684.20 

Opt  ST/SP 

0.00 

466.73i 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

3.12 

0.00 

0.00 

Night  Setback 

0.00 

14,988.36 

256.47 

Sub  Total 

3.12 

24,870.54 

940.67 

Economizer 

0.00 

248.20 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

4,286.14 

84.38 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

L  TOTAL 

3*00^ 

>,-«ipr  >•  w  jsr?  ■  ■  ■ 

1 8  Scheduled  start/stop  control  -  AHU; 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 

recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 

1  0 

0  2 

0  1 

0  0 

0  1 

0  3 

0  0 

0  2 

$348.00 

$1,097.00 

$272.00 

$399.00 

V-  . 

iilKiilMii 

mi®!® 

liw|®llPE!S 

G-340 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  0405  BUILDING  NAME:  ADMIN  GEN  PURP 

Building  UA:  3,^  ^DITIONED  SOFT: 

System  Type:;l 

System  Name:!Small  hot  water  boiler 
I  System  Number:|BLR-1 


jCatagory  Number:  'Construction: 

'  4  SANDSTONE  BLOCK 


Weeks  of  Winter: 
Weeks  of  Summer: 


Use: 

ADMINISTRATldN 


SUN:" 

MON: 

"  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START 

_ g 

0 

0 

0 

_ g 

0 

0 

PRES  STOP 

24 

24 

24 

24 

24 

24 

24 

REQ  START 

0 

7 

7 

. . 7 

. 7 

0 

REQ  STOP 

0~~ 

17 

17 

17 

ZZJi  " 

_ 

0 

iNiiiiKSJa 

cbN$ 

TANT5 

I 

Motor  HP: 

0.00 

Occupancy  HRS:  Occupancy  Days: 

"0"70~dl70d  M-F 


HP  Effic: 
Load  Factor: 
ClFM^ITGr 
CFM^LGr 
—  %oaT 

%Area; 

CHILLER  CAP  (TONS)? 
~  KW-TON: 

BLR  c^  Input  7btuh):‘ 
~BLR~CAP  dUTPUT  (BT^^ 


0.00 

96^000 

'soadoo 


REQUIRED  PRESENT 
HR/YR  HR/YR 


CLG  HRS  ON 

1,000  3,360 

HTG  HRS  ON 

1,600  5,376 

H/C  HRS  ON 

2,607  8,760 

CLG  HRS  SAVED 

2,360 

HTG  HRS  SAVED 

3,776 

C/H  HRS  SAVED 

6,153 

HOAUHC 
dHOAuTT 
COAUHO 
COAUC 
HOAdHC 
HOAOH 
COAdHC 
COAOC 
~bcDUTY 
DCDEMAND 
ECC 
ECHO 
N^CHO 
N^CC 
~  DDCCHC 
DDCdd 
Nsd 
DDCH 
OPT 
CH^ 
CNWR 
OAR 


27.8 

0 

0 

^404 

65 

'  d7000877 
000232 

0.17 
0.0000629 
070000238 
"droooeoo 
_ 'dToief 
“'orO~004"li 
~'^'~d7ooTo9 
13'iboo 
43100 
~  305 

’fyS 

. . ~2  ~~  0 

5.67 


G-341 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  0405  BUILDING  NAME:  ADMIN  GEN  PURP 


System  Type: 
System  Name: 
System  Number: 


Small  hot  water  boiler 

IblIr^i  — ~ 


Schedule  ST/SP 

o.oo' 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00; 

0.00: 

Duty  Cycle 

0.00' 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

5.44 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 

4.00 

and  Safety  Alarms 

“XOTAIL  -  .  1 ,  .  , " 

ilTo-obli. 

;  :  pM  " 

4.001 

FONCEN:  „  UMCS  APPtlCATlOK  i 

1  Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

2  Hot  water  reset  -  HW  Boiler 

4  Alarms  -  HW  Boiler 


TOTAIa,..//;.^ 


POINTS  POINTS  /POINTS  POINTS 


$277.00 


0  3  $836.00 

2  0  $330.00 

'^1'^-’  3  $1,443.00 


G-342 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0405  BUILDING  NAME:  ADMIN  GEN  PURP 

^  Building  UA:  ^12  CONDITIONED  si^Tr  To’778 


System  Number:ICH-1 


Catagory  Number:  iConstruction: 

nowT 

Use:  lOccupancy  HRS: 

'Occupancy  Days: 

4;SANDSTONE  BLOCK 

ADMINISTRATION  0700-1700 

;M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0: 

0 

0 

. 0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

.  _„24 

24 

REQ  START: 

0 

7 

7 

~  7  7 

7 

0 

REQ  STOP: 

_ o’ 

17 

17 

17 

^  7  Jj. 

17 

_ 0 

•  -ravr- 

Vs 

Motor  HP: 

0.00 

HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

^58 

KW-TON; 

~  1/10 

BLR  CAP  INPUT  (BTUH): 

o' 

BLR  CAP  OUTPUT  (BTUH): 

"o 

REQUIRED  PRESENT 
IHR/YR  HR/YR 


CLG  HRS  ON: 

1,000 

3,360 

HTG  HRS  ON: 

1,600 

5,376 

H/C  HRS  ON: 

2,607 

8,760 

CLG  HRS  SAVEOr 

'  ”2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153 

Gowsir^TsiiSIlSiS  w 

,V.;'  '' 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

ao'oO^D2^38 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

o'.oo"o4iT 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5"67 

G-343 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY 


1406-001 
1 6-Sep'95 
JM/AJN/AMS 


BLDG:  0405 


BUILDING  NAME:  ADMIN  GEN  PURP 


System  Type: 

!6 

System  Name: 

Small  air  cooled  chiller 

iSystem  Number: 

lCH-1 

Schedule  ST/SP 

0.00 

.00 

0.00 

Opt  ST/SPi 

0.00 

o.oo’ 

0.00 

Duty  Cycle 

0.00 

o.oo; 

0.00 

Demand  Limit 

0.00 

0.00 

0.00; 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

1,015.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

48.81 

0.00 

0.00 

Remote  Monitoring, 

4.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

!:■  TOTAL  ■  1 

#0.0^ 

4.00 

rmcw 
leimcm.,-. 


10  Scheduled  start/stop  control - 

Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

Alarms  -  Chiller 

Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 


11 

16 
42 


n.; :  ■:§  V 


i''  r  >  '  '  < ! 


0 

1 


0 

0 


2 

0 


0 

0 


$386.00 


$664.00 

$281.00 

$150.00 


G-344 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0405 

BUILDING  NAME:  ADMIN  GEN  PURP 

Building  UA 

3,012 

CONDITIONED  SQFT: 

10,778 

_ _ 

, _ ,  ,  ..  . ^  _ _ _ „ . 

System  Type 

24 

System  Name 

Dual  temperature  water  pump 

'  System  Number 

:DTWP-1 

STYPIgAL  BdiLDiNG  INroa^TIONf^^ ; ^ ^ 

jCatagory  Number:  iConstruction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

4iSANDSTONE  BLOCK  ADMINISTRATION  0700-1700 

M-F 

Weeks  of  Winter 

32 

Weeks  of  Summer: 

20 

SYStiM^PiRAtlNG 

scheIuE 

.  ^  ".SUN 

:  MON: 

TUE:  WED: 

THUR:  FRI:  SAT: 

PRES  START:  C 

)  0  i 

0  0 

0  0  0 

PRES  STOP:  24  24 

24  24 

24  24  24 

REQ  START:  0  7 

7  7 

7  7  0 

REQ  STOP:  C 

17 

17  17 

17  17  0 

’?'r 

cpNsmi«lil*iii 

Motor  HP 

4.00 

HOAUHC: 

27.8 

HP  Effic 

0.78 

HOAUH: 

44.6 

Load  Factor 

0.80 

COAUHC: 

0 

CFM-HTG 

0 

COAUC: 

0 

CFM-CLG 

0 

HOAOHC: 

40.4 

%OA 

0% 

HOAOH: 

65 

%Area 

0% 

COAOHC: 

.  07d00~877” 

CHILLER  CAP  (TONS) 

0 

COAOC: 

. ‘“d.60232 

__ 

KW-TON 

0.00 

DC  DUTY: 

BLR  CAP  INPUT  (BTUH) 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

0 

ECC: 

. . .  d’00d0629 

ECHO: 

0.0606238 

NSUCHC: 

0.000609 

HOURS  CALCULATIONS^^ 

NSUCC: 

6.00161 

- - - -  ....A,  .  - - ... 

DDCCHC: 

0.666411 

REQUIRED  PRESENT 

HRTfR  HRA'R 

DDCCC: 

0.00109 

CLG  HRS  ON: 

1,000; 

3,360 

NSC: 

131000 

HTG  HRS  ON: 

1,600 

5,376 

DDCH: 

43100 

H/CHRS  ON: 

2,607 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,360 

CNWR: 

0 

HTG  HRS  SAVED: 

3,776 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,153 

G-345 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION;  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  0405 


BALDING  Nii^E:  ADMIN  GEN  PURP 


System  Type: 

24 

‘System  Name: 

iDual  temperature  water  pump 

System  Number: 

|DTWP-1 

Schedule  ST/SP 

0.00 

18,830.90 

0.00 

OptST/SP 

O.OOi 

933.46 

0.00 

Duty  Cycle 

0.00 

0.00; 

0.00 

Demand  Limit 

6.24 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

6.24 

19,764.35 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  ^ 


19,T$4,35; 


i:Tfpie®mfai¥d^NTll^ 


r ''_r ? 

iiNSff!  SiHliMCS  J- S' ;;P0-:'  -  s 


Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


COST 


$1,418.00 


$1^418.00 


G-346 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  0405  BUILDING  NAME:  ADMIN  GEN  PURP 

I  Building  UA:i  3,012  !  CONDITIONED  SOFT:  10,778 


B1 

m 

j  System  Type: 

19 

System  Name: 

Fan  coil  unit  | 

1  System  Number: 

FC-1  ! 

pF'4 

iCatagory  Number: 

Construction: 

lUse: 

Occupancy  HRS: 

Occupancy  Days: 

4|SANDSTONE  BLOCK 

ADMINISTRATION 

10700-1700 

M-F 

Weeks  Of  Winter: 

Weeks  of  Summer:  20 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0' 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

_ 24 

24 

24 

.  'Y4 

REQ  START: 

0 

_ 7 

7 

7 

7 

0 

REQ  STOP: 

0 

17^  ; 

17 

17Zai 

—TTJi 

17 

0 

lIMPUtSl 


Motor  HP: 


. .  0^.33 


HP  Effic: 

0.65 

Load  Factor: 

0.80 

CFM-HTG: 

3.200 

CFM-CLG: 

3,200 

%DA: 

0% 

%Area: 

19% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 


^^CALCU^^ 

REQUIRED  PRESENT 
HRfYR  HRA^R 

CLGHRSON:  1,000  ”  ~  3,360 

HTGHRSON:  1,600 

H/C  HRS  ON:  2^7 


CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153 

CiiSlANTS  - 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

echcF 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-347 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BUILDING  NAME:  ADMIN  GEN  PURP 


-  -  '■  ■”  '  "  - 

System  Type: 

19  _ „ _ _ 

System  Name: 

!Fan  coil  unit 

iSystem  Number: 

IFC-1  _ 

dMti^r  1  ■ 

'  >  ■  -H,.--~  ■■-  -'I . rr.w  - - 

Schedule  ST/SP 

0.00 

1,a64.26 

0.00; 

Opt  ST/SP 

0.00 

92.41 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

11,990-69 

74.97, 

Sub  Total 

0.00 

13,947.36 

74.97 

Economizer 

0.00 

0.00 

0.00 

Venti  lation/Reci  rculation 

0.00 

0.00 

0.00 

D DC  Control 

0.00 

aoo~ 

0.00 

_ _ — ^ — 

HW  OA  Reset 

0.00 

om 

0.00 

~  Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

TOTAL  1  ...  ■■ 

om 

13,947.36: 

fe'i-';  sSst}SSi^>sS'- 


Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


$1,213.00 


B-34S 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


BLDG:  0405 

BUILDING  NAME:  ADMIN  GEN  PURP 

Building  UA: 

3,012'  CONDITIONED  SQFT:i  10,778 

SYTElir^oiSKf^ 

System  Type: 

19 

System  Name: 

Fan  coil  unit 

System  Number: 

FC-2 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

4ISANDSTONE  BLOCK 

ADMINISTRATION 

0700-1700 

IM-F 

Weeks  of  Winter: 


32 


Weeks  of 

Summer: 

20 

iWl^lWEf^TINGSafEDULE 

fS# 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRi: 

SAT: 

PRES  START: 

■  0 

0 

0 

.0 

0 

0 

0 

PRES  STOP: 

24 

24; 

24 

. . 24 

REQ  START: 

0: 

7 

7 

7 

0 

REQ  STOP: 

0 

17 

17 

17 

17 

0 

INPUTS 


Motor  HP: 


0.33 


HP  Effic: 

0.65 

Load  Factor: 

0.80 

CFM-HTG: 

3,500 

CFM-CLG: 

3,500 

%OA: 

0% 

%Area: 

16% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

pbutsMiJ^iESTiOi^ 

REQUIRED  PRESENT 
HRA^R  IHRA^R 

CLG  HRS  ON: 

1,000 

3,360 

HTG  HRS  ON: 

i,6oo; 

5,376 

H/C  HRS  ON: 

2,607: 

8,760 

CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153 

CONSTANTS 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

0.000411 

DDCCC; 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

G-349 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALIjMION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  0405 

BUILDING  NAME:  ADMIN  GEN  PURP 

Ef^TOALOUM^N  SpllMAI^ 

System  Type: 

!19 

System  Name: 

iFan  coil  unit 

System  Number: 

lFC-2 

?  -  FUMGTTOWa 

Schedule  SUSP 

0.00’ 

1.864.26 

0.00 

Opt  ST/SP 

0.00; 

92.41 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

13,114.81 

63.13 

Sub  Total 

0.00 

15,071.49 

63.13 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  «eset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

0.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

r-  '  TOTAL  ■ 

1I^O?T.4»! 

‘  0,00 

Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


$1,213.00 


:j< 'jr 


G-350 


BUILDING  406 
CID  BUILDING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0406 


BUILDING  NAME:  CID  BLDG 


Building  UA:| 


3,389 


CONDITIONED  SQFT:^ 


10,390 


System  Type:  33 


System  Name:  Multizone  AHU  with  Humidification 


System  Number:jAHU-1 


rss3.s:s?«r‘;*ri,w 

Category  Number: 

Construction: 

iUse: 

Occupancy  HRS: 

Occupancy  Days: 

4 

SANDSTONE  BLOCK 

ADMINISTRATION 

10700-1700 

IM-F 

1  Weeks  of  Winter:; 

32 

Weeks  of  Summer: 

20 

SiCTMlOI>etMlKG  sm<E&Ut£ 

"  ‘  ' 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

i  0 

o! 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24; 

24 

24 

24 

24 

24 

REQ  START: 

0 

7 

~~7 

7 

7 

7 

0 

REQ  STOP: 

0 

17,  , 

~T7. 

17 

_ 17 

17 

0 

^2' 

Motor  HP: 

7.50 

HP  Effic:| 

0.83 

Load  Factor:: 

0.80 

CFM-HTG: 

6,130 

CFM-CLG: 

6,130 

%OA: 

10% 

%Area: 

100% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED 

PRESENT 

HR/YR 

HRIYR  ! 

CLG  HRS  ON 

1,000 

3,360; 

HTG  HRS  ON 

1,600 

5,376 

H/C  HRS  ON 

2,607 

8,760; 

CLG  HRS  SAVED 

2,360 

HTG  HRS  SAVED 

3.776 

C/H  HRS  SAVED 

1  6,153 

wrnmrn^mMmi 

-  -v,  •=' '  .  ^  , 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC:i 

: _  1 _ 

0.00161 

DDCCHC:i 

1 _ _ 

0.000411 

!  DDCCC:: 

0.00109 

NSC:! 

131000 

DDCH:; 

43100 

OPT:i 

305; 

CHWR: 

17.5 

CNWR:| 

0 

OAR; 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  09-Dec-95 
PREPARED  BY:  AJN/CWW 


BLDG:  0^6 

BUILDING  NAME:  CIDBLD6 

“TFff^J^jlpiQV-eXLcULA-nON  SUWIM/ 

iRY 

System  Type: 

;33 

System  Name: 

iMultizone  AHU  with  Humidification 

System  Number: 

AHU-1 

1 

Schedule  ST/SP 

0.00 

33,141.02! 

104.85 

Opt  ST/SP 

0.00 

1,642.82 

o.oo; 

Duty  Cycle 

0.00 

0.00 

0.00: 

Demand  Limit 

10.99 

0.00 

0.00 

Night  Setback 

0.00 

22,969.66, 

443.96 

Sub  Total 

10.99 

57,753.50 

548.81 

Economizer 

0.00 

380.37 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

5.20 

DDC  Control 

0.00 

6,568.51 

146.07 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

5.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

TOTAL 

.’r 

A 

FAINTS 

Nfibs: 

fsOlM/l 

iii 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

b 

b 

1 

$348, bb 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

35 

Outside  air  damper  economizer 
control  -  MZ  AHU 

0 

0 

0 

2 

$399.00 

38 

Direct  digital  control  -  Multizone 

AHU  with  Humidification 

0 

8 

0 

9 

$3,947.00 

40 

Maintenance  (filter)  alarm  -  AHU 

0 

0 

1 

0 

$112.00 

07^00 


G-352 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


KW-TON:  0.00 

BLR  CAP  INPUT  (BTUH):  688,000 

BLR  CAP  OUTPUT  (BTUH):  550,000 


REQUIRED 

HR/YR 


CLG  HRS  ON: 


PRESENT  i 
HRA^R 

)  3,360, 


iSSllillis 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17. 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC:, 

0.000609 

NSUCC: 

0.001 61 1 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

r“”“ . . 

NSC: 

131000 

! 

i 

DDCH: 

43100; 

1 

1 

OPT: 

305 

CHWR:; 

17.5; 

r" 

CNWR: 

0 

i 

OAR: 

5.67 

G-353 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO;  1406-001 

CLIENT  CNTRCT  #;  DACA  01-94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BUILDING  NAME:  CID  BLDG 


System  Type:  |3 

System  Name: 

Small  steam  boiler 

System  Number: 

BLR-1 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


Schedule  ST/SP 

0.00 

.oo; 

0.00 

Opt  ST/SP 

0.00 

o.oo; 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

7  Steam  Boiler  Monitoring 
-  '.V' TOTAL: 


iw,  ■,-Di 

POINTS  POlffrS  POINTS  :  POINTS  yH" 


10  3  1 


$1,015.00 

$1,015.60 


G-354 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  0^94-0-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  0406 


BUILDING  NAME:  CIO  BLDG 


Building  UA:| 


3,389 


CONDITIONED  SOFT: 


10,390 


System  Type: 

|8  ■ 

System  Name: 

Air  cooled  DX  compressor 

System  Num1>er: 

iCH-1 

jCatagory  Number:  IConstruction: 

!Use: 

Occupancy  HRS: 

Occupancy  Days: 

4;SANDSTONE  BLOCK 

ADMINISTRATION 

0700-1700 

IM-F 

Weeks  of  Winter: 


Weeks  of  Summer: 


32 

“20 


OPERATING  SCHEDULE 

SUN: 

MON:  TUE: 

WED: 

ThiUR: 

FRI: 

SAT: 

PRES  START: 

_ a 

0  0 

_ P 

0  _ 

_ P 

0 

PRES  STOP: 

24 

24  24 

_ ^ 

24 

REQ  START: 

o: 

7  7 

7 

.  Il  ' 

Q 

REQ  STOP: 

0 

17  17 

17 

~  ~  {i 

. . iT 

5 

7,r^' 

. . ""'^M^o'rHP: . 

'  0.00 

HPEffic; 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

20 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

6 

HOURS  CALCULATIONS 

V-  ''V ; V ' 't:- 1' t 

REQUIRED  PRESENT 
HRA^R  HR/YR 

CLG  HRS  ON: 

1,000 

3,360 

HTG  HRS  ON: 

1,600 

5,376 

H/C  HRS  ON: 

2,607 

8,760 

CLG  HRS  SAVED:  2,360 

hYgTiRSIiA^D:  3,776 

C/H  HRS  SAVED:  6,153 


CONSTANTS 

HOAUHC 

27.8 

HOAUH 

44.6 

COAUHC 

0 

COAUC 

0 

HOAOHC 

40.4 

HOAOH 

65 

COAOHC 

0.000877 

COAOC 

0.00232 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.0000629 

ECHC 

0.0000238 

NSUCHC 

0.000609 

NSUCC 

0.00161 

DDCCHC 

0.000411 

DDCCC 

0.001 09" 

NSC 

131000 

DDCH 

43100 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG: 


0406 


BUILDING  NAME:  CID  BLDG 


System  Type: 
System  Name: 
System  Number: 


Air  cooJed  DX  compressor 
iCH^  ~ 


Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL 


Schedule  ST/SP 

Opt  ST/SP 

0.00; 

0.00 

.00! 

0.(K) 

0.00, 

0.00 

Duty  Cycle; 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ve  nti  I  ati  on/Rec  i  rc  u  I  ati  on 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

350.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

16.83 

0.00 

0.00 

s»).o(H 


TYPICAL  SYSTEM  POINT  AND  COST 


FUNCTN  UMCSAPPLICAITON  ,  DO  .  AO  DI  ,40  -  - 


17  Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 

.  '  TOTAL: 


$243.00 


$243:(K) 


G-356 


BUILDING  409 
ENLISTED  BARRACKS  W/AS 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0409  BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA:  ‘  5,245  CONDITIONED  SOFT:  ’  32;883‘ 


jCatagory  Number:  jConstruction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

6SANDSTONE  BLOCK 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

14 

^24 

_ 24 

ZZZM. 

_ 24 

_ 24 

REQ  START: 

0 

ZZ^ 

ZZ'Z 

zzz^ 

. . ~0 

REQ  STOP: 

24 

24 

'"24 

!1T24 

zzz^ 

24 

Load  Factor:  0.80 


CFM-HTG: 

1,950 

CFM-CLG: 

1,950 

%OA: 

14% 

%Area: 

11% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

. 0 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

~  0 

NSUCC: 

0 

DDCCHC: 

0.0000895 

DDCCC: 

0.000237 

NSC: 

18900 

DDCH: 

37600 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

. . .  oarT^ 

5.67 

G-357 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  0409 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

SYiCALCUtATION  SUMMARY  3? 


I®»E5 


System  Type: 
System  Name: 
System  Number: 


IMultizone  air  handling  unit 

ahuT 


Schedule  ST/SP 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

o.oo: 

0-00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

1.76 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

10.90 

Sub  Total 

1.76 

0.00 

10.90 

Economizer 

0.00 

1,725.28 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

1,528.84 

21.69 

HW  OA  Reset 

0.00 

"aoo~ 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

bxib 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  ./v; 


5,254.12; 


V  5.00 


PFUNCTN:; 

I'  - 


OMCSAJPPUCA’rioN  ‘  ■  01 -AI'  ,  "'COST-.  ' 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 


Maintenance  (filter)  alarm  -  AHU  0  0 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 


hr 


G-358 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


BLDG:  0409 


Building  UA:| 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

5.245  "  CONDITToNED  SOFT:  32,883 


System  Type:  |10 

System  Name:|Multizone  air  handling  unit 
System  Number:jAHU-2  _ 


ICatagory  Number:  |Construction: 

Use: 

Occupancy  HRS:  Occupancy  Days: 

I  6'SANDSTONE  BLOCK 

BARRACKS 

0000-2400  IM-F;  SAT-SUN 

Weeks  of  Winter: 
Weeks  of  Summer: 


**  SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

_ g 

0 

0 

'o  ~ 

0 

0 

PRES  STOP: 

24 

24 

~^24 

24 

_ 24 

REQ  START: 

0 

0 

0 

0 

0  ] 

0  ] 

0 

REQ  STOP: 

24 

_ 24 

24 

24  " 

Y4  ~ 

24 

Motor  HP: 


HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG: 

3,565 

CFM-CLG: 

3,565 

%OA: 

14% 

%Area: 

”  8% 

CHILLER  CAP  (TONS): 

“o 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


REQUIRED  PRESENT 

,HR/YR  HR/YR 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8760 

CLG  HRS  SAVED: 


HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

HOAUHC: 

0 

HOAUH: 

o' 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHO: 

0.000101 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC; 

0.0000895 

DDCCC: 

0.000237 

NSC: 

18900 

DDCH: 

37600 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

’  0 

OAR: 

5.67 

G-359 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG: 


0409 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

IWi^y  CA^ajLAllON  SUMMARY  ^ 


System  Type:  10 

System  Name:  iMultizone  air  handling  unit 

System  Number:  AHU-2 

1 

Schedule  ST/SP 

0.00 

.00 

0.00 

Opt  ST/SP! 

0.00 

o.oo; 

0.00 

Duty  Cycle 

0.00 

0.00' 

0.00 

Demand  Limit 

3.12 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

7.93 

Sub  Total 

3.12 

0.00 

7.93 

Economizer 

0.00 

3,154.17 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

2,795.03 

15.78 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

aocr“ 

0.00 

Remote  Monitoring, 

5.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

P  TOTAL  ~1  ; 

3*12-  .  : 

I .......... :,.,.„,^:-:.:...iypicAL.sysTEM..ROL 

"umcs’T"" . . . . . . . . . . 


,  “A; 


:y  '  *■' 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

29  Direct  digital  control  -  MZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

35  Outside  air  damper  economizer 
control  -  MZ  AHU 

40  Maintenance  (filter)  alarm  -  AHU 


HWKpLi 


0 

0 


0 


7 

1 


0 

0 


8 

0 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 


'  -  'i  .  .i.  .  • 


G-360 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0409  BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA:  5,245  CONDITIONED  SOFT:  32,883 


System  Type:  10 


System  Name:{Multizone  air  handling  unit 


System  Number: AH U-3 


ICatagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

6|SANDSTONE  BLOCK 

BARRACKS 

iOOOO-2400 

IM-F;  SAT-SUN 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


OPlMfjNG  schedule; 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

; _ 0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

; _ 24 

24 

24 

24 

_ 2A 

REQ  START: 

o' 

0 

0 

0 

0 

_ g 

REQ  STOP: 

_ 24 

24 

_  2^ 

24 

7'^ 

24 

Motor  HP: 

3-00 

HP  Effic: 

0.79 

Load  Factor: 

0.80 

CFM-HTG: 

6,115 

CFM-CLG: 

6,115 

%OA: 

14% 

%Area: 

16% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

pOTSi^lArclJll-ndNS:'-- 

REQUIRED  PRESENT 

HRA^R 

HRA'R 

CLG  HRS  ON: 

3,360, 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/CHRSON:; 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

CONSTANTS  - 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

o’ 0001 01 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

’0.’000'08’95 

DDCCC: 

0.00^37 

NSC: 

18900 

DDCH: 

37600 

OPT: 

0 

CHWR: 

i’7!5 

CNWR: 

0 

OAR: 

^.67 

G-361 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-D033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM 


BLDG:  0409 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

SffiRGYQALCULATIOfif  SUMMARY 


System  Type: 
System  Name: 
System  Numl>er: 


IMultizone  air  handling  unit 

_____  ^ 


mm 


Schedule  SUSP 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00^ 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

4.62 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

15.86 

Sub  Total 

4.62 

0.00 

15.86 

Economizer 

0.00 

5,410.31 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

4.794.28 

31.55 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

.  TOTAL 


10, 204.8V 


fr 

f  UMCS' ' 
FUNCTN 

y-'No:'- 


1C:,fYPICALlYSTEM  POINT  AlP  COST  SUMM^TSI-S 


4-/;-.:‘2';:,typic 


tfMCS  APPUCATION 


"  S.00 


POINTS  pousnrs  points  poi 


1 8  Scheduled  start/stop  control  -  AHU; 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

29  Direct  digital  control  -  MZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

35  Outside  air  damper  economizer 
control  -  MZ  AHU 

40  Maintenance  (filter)  alarm  -  AHU 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

HSMOO 


G-362 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0409  BUILDING  NAME: 

ENL  BARRACKS  W/AS 

Building  UA:  5,245 

CONDITIONED  SQFT:|  32,883 

_ .  ^  .  _  _ j ^ _ ^ _  . . . . 

'-'.vvL-y 

System  Type:  10 

System  Name:iMultizone  air  handling  unit 

System  Number: AH U-4 

I;,.  ^ 

ICatagory  Number:  IConstruction:  lUse: 

Occupancy  HRS:  Occupancy  Days: 

I  6;SANDSTONE  BLOCK  BARRACKS 

0000-2400  :M-F;  SAT-SUN 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


System  dPEW 

mm3 

c^Mi 

'illlf 

sm: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

rj!fcyssi,x 

SAT: 

PRES  START: 

0 

0 

0 

_ g 

0 

0 

0 

PRES  STOP: 

_ u 

.  24 

24 

24 

^ _ 2A 

_ 24 

REQ  START: 

0 

0 

ZZ~I^ 

0 

d 

0 

REQ  STOP: 

24 

24 

^ _ ^24 

’  ^  J4 

24 

24 

Motor  HP:  7.50 


HP  Effic 

0.83 

Load  Factor 

0.80 

CFM-HTG 

15,075 

CFM-CLG 

15,075 

%OA 

14% 

%Area 

24% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

|6uRrdALcu£Al 

loi^"  ’  vFf-r: 

vi*‘ 

w  X  y  '  .  «•«"> 

REQUIRED  PRESENT 
HRPYR  HRA^R 

CLG  HRS  ON 

3,360 

3,360 

HTG  HRS  ON 

5,376 

5,376 

H/C  HRS  ON 

8,760 

8,760 

CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0 

iSSSIIft*- 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0;0000895 

DDCCC: 

0.000237 

NSC: 

18900 

DDCH: 

376dd 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

d 

OAR: 

5.67 

G-363 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT,  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM 


BLDG^  0409 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


System  Type: 


10 


System  Name: 


iMuttizone  air  handling  unit 


System  Number: 


AHU-4 


Schedule  ST/SP 

0.00, 

.00; 

0.00 

Opt  ST/SP 

0.00 

o.oo: 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

10.99 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

23.79 

Sub  Total 

10.99 

0.00 

23.79 

Economizer 

0.00 

13,337.76 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Controf 

0.00 

11,819.10 

"T7.33 

HW  OA  Reset 

0.00 

0.00 

"0.00' 

Chilled  Water  Reset 

0.00 

0.00 

"oToo^ 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

5.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

TOTAL 

■,  Its-; 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

29 

Direct  digital  control  -  MZ  AHU 

0 

7 

0 

8 

$3,378.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

35 

Outside  air  damper  economizer 
control  -  MZ  AHU 

0 

0 

0 

2 

$399.00 

40 

Maintenance  (filter)  alarm  -  AHU 

0 

0 

1 

0 

$112.00 

v' 

ll®l 

ill 

HipiSi 

G-364 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0409 

BUILDING  NAME: 

ENL  BARRACKS  W/AS 

Building  UA: 

5,245 

CONDITIONED  SOFT:; 

32,883 

.Jr:  . .  vr  >  .  /: 

System  Type:! 

3 

I 

1  System  Name: 

Small  steam  boiler 

System  Number: 

BLR-1 

i 

Catagory  Number:  IConstruction: 


!Use: 


lOccupancy  HRS: 


lOccupancy  Days: 


6ISANDSTONE  BLOCK 


BARRACKS 


iOOOO-2400 


IM-F;  SAT-SUN 


i  Weeks  of  Winter: 

32 

V 

WED: 

THUR: 

FRi: 

SAT: 

Weeks  of  Summer:; 

20 

lirWf^oFli^ 

W<m 

CHliUl. 

SUN: 

MON: 

• '  :  a;  r„ 

TUE: 

PRES  START: 

0 

!  0 

0 

0 

0' 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START:  i 

O' 

0  , 

0 

0 

0 

0 

0 

REQSTOP: 

24: 

24 

24 

24 

24 

24 

24 

Motor  HP: 


HP  Effic: 


Load  Factor: 


CFM-HTG: 

CFM-CLG:; 

%OA: 

%Area: 


. 0.'^ 

0^00 

~0% 
25% 


CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

2,186,000 

!  BLR  CAP  OUTPUT  (BTUH): 

1,749,000 

I^E 

REQUIRED  PRESENT 

HR/YR  iHR/YR 

CLG  HRS  ON 

3,360:  3,360; 

HTG  HRS  ON 

5,376|  5,376 

H/C  HRS  ON 

8,760  8,760 

CLG  HRS  SAVED 

i  0; 

HTG  HRS  SAVED 

0; 

C/H  HRS  SAVED 

Oi 

illllCSISil:®  '-N 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274" 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101, 

NSUCHC: 

0, 

NSUCC: 

0 

DDCCHC: 

0.0000895; 

DDCCC: 

0.000237 

NSC:| 

18900 

DDCH:! 

37600: 

OPT;  0 

CHWR:! 

17.5; 

CNWR: 

0 

j  OAR:; 

5.67: 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  0409 

BUILDING  NAME:  ENL  BARRACKS  W/AS 

'i  if '. A  tiow  *  ary'  '  •' 

System  Type: 

3 

System  Name: 

Small  steam  boiler 

ISystem  Number: 

BLR-1 

Schedule  ST/SP 

0.00 

.oo: 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00. 

Sub  Total 

O.QO 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring,  4.00 

Maintenance,  Run  Time, 


G-366 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


BLDG:  0409 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA: 


5,245! 


CONDITIONED  SOFT: 


32,883 


System  Type; 6 


System  Name:ISmall  air  cooled  chiller 


System  Number:  CH-1 


iCatagory  Number;  jConstruction: 

Use: 

Occupancy  HRS: 

Occupancy  Days; 

elSANDSTONE  BLOCK 

BARRACKS 

iOOOO-2400 

M-F;  SAT-SUN 

Weeks  of  Winter:! 


32 


Weeks  of  Summer: 


20 


SUN:  MON: 


TUE: 


WED:  THUR: 


FRI: 


SAT: 


REQ  START: 
REQ  STOP: 


PRES  START: 

0  ! 

0 

0 

0 

0 

0 

0: 

PRES  STOP:  T 

24 

„__24 

_ 24 

24 

_ 2A  _ 

~~24  ~ 

24 

24 


24 


24 


24 


24 


24 


24 


iMgaajifcr-¥.y?;ag::a  ‘ss 

Motor  HP: 

3.00 

HP  Effic: 

0.79 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

74 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

"d 

REQUIRED  PRESENT 
HRTfR  HR/YR 

CLG  HRS  ON:  3,360 

3,360 

HTG  HRS  ON:  5,376 

5,376; 

H/C  HRS  ON:  8,760 

8,760' 

CLG  HRS  SAVED:'  0 

HTG  HRS“SA^:  0 


C/H  HRS  SAVED:  0 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

6.000274 

COAOC: 

0.000725 

DC  DUTY:  0A7 


DC  DEMAND:'  0.17 


ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000895 

DDCCC: 

0.000237 

NSC: 

18900 

DDCH: 

. 37600 

! 

OPT: 

0 

: 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

. .  ^^67 

G-367 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  0409 

BUILDING  NAME:  ENL  BARRACKS  W/AS 

System  Type: 

6 

System  Name: 

Small  air  cooled  chiller 

System  Number: 

CH-1 

51 


Schedule  ST/SP 


Opt  ST/SP 


o.oo; 


.00' 


0.00 


o.oo: 


O.OOi 


0.00 


Duty  Cycle 


Demand  Limit 


Night  Setback 


Sub  Total 


0.00 


0.00 


0.00 


1.73 


0.00 


0.00 


0.00 


0.00 


0.00 


1.73 


0.00 


0.00 


Economizer 


Ventilation/Recirculation 


DDC  Control 


HW  OA  Reset 


Chilled  Water  Reset 


Condenser  Water  Reset 


Chiller  Demand  Limit 


Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


1,291.50 


0.00 

0.6^ 

'o.o^ 

o"oo 


0.00 


0.00 


0.00 


62.10 


0.00 


0.00 


4.00 


TOTAL 


Wm 


AM 


ir: : : r-i -  i  i-Cl;-;.  u. 


. 


mmx 


ss5''.5  1 . ; 5 :5' 

DO  -  AO  '-h-rDi:'  ’  AI  ..COST  -  -  ; 


10  Scheduled  start/stop  control - 
Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

1 1  Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

16  Alarms  -  Chiller 

42  Chiller  demand  limiting  -  Small  Air 

Cooled  Chiller 


0 

1 


0 

0 


2 

0 


0 

0 


$386.00 


$664.00 

$281.00 

$150.00 


G-368 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


BLDG:  0409 


Building  UA:; 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

”5^!  CONDITIONED  SOFT: 


System  Type:  27  ' 

System  Name:  Perimeter  radiation  valve  1 

System  Number:  RAD-1  j 


Catagory  Number:  jConstruction: 

lUse: 

jOccupancy  HRS: 

Occupancy  Days: 

ejSANDSTONE  BLOCK 

BARRACKS 

10000-2400 

|M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: i 

20 

TUE:  Wed:  THUR: 


PRES  START: 

0: 

0 

0 

0 

0 

0 

_g 

PRES  STOP:  H 

24 

24 

24 

24 

24 

REQ  START:  ^ 

_ 0  _ 

0 

0 

0 

0 

_ g  ^ 

0 

REQSTOP:  ^ 

24 

_ 24 

24 

_ 24 

_ 24  _ 

24  [ 

24 

mmmmmM 

Motor  HP 

. .  '  0.00 

HP  Effic 

0.00 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

25% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

6 

REQUIRED 

HR/YR 


pRE^iypr 

HRA^R 


!  CLG  HRS  ON 

3,360  3,360 

.  HTG  HRS  ON 

5,376,  5,376 

H/C  HRS  ON 

8,760  8,760 

CLG  HRS  SAVED: 
HTG  HRS  SAVED? 
C/H  HRS  SAVED: 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

.  _ 

NSUCC: 

0 

DDCCHC: 

0.0000895 

DDCCC:^ 

0.000237 

NSC: 

18900 

DDCH: 

37600 

OPT: 

0 

CHWR: 

17.5 

CNWR:  ^ 

. .  0 

OAR: 

5.67 

G-369 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO;  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE;  16-Sep-95 

LOCATION;  FT.  RILEY,  KS  PREPARED  BY;  JM 


BLDG 


ifl 


0409 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


System  Type: 
System  Name: 


27 


IPerimeter  radiation  valve 


System  Number: 


iRAD-1 


r;  pmmmi;/  f 

1 

mm  - 

_ 

Schedule  ST/SP 

o.bo 

.00 

o.bo 

_  Opt  STySP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0,00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

^  DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

^0 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

- 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

o’oo 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

}  _  j 

Vc_. 

;  0.00 

om 

■'  .  '  .  ><''  ''  ' 

Optimum  start/stop  -  Perimeter  Rad 
Valve;  Night  setback  -  Perimeter 
Rad  Valve 

TOTAL: 


$456.00 


$456.00 


G-370 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0409 

BUILDING  NAME:  ENL  BARRACKS  W/AS 

Building  UA:; 

5,245 

CONDITIONED  SOFT: 

32,883 

System  Type:  21 

System  Name:  HW  Unit  heater 

i  System  Number:  UH-1 

MSAWSUltDING^lNFORMAtlON 

iCatagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

eiSANDSTONE  BLOCK 

BARRACKS 

10000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter 

!  Weeks  of  Summer 

"2a 

SUN:  MON:  fuE:  '  V^D:  THUR:  "  FRI? 

. . . .  '' . 

PRES  START:  0  0 

0  0 

o 

o 

o 

PRES  STOP:  24  24 

24  24 

24  24  24 

REQ  START:  „  _  0  0 

0  0 

0  0  0 

REQSTOP:  24  24 

24  24 

24  24  24 

iSfelilSiSv 

1 

1 

1 

Motor  HP 

0.17 

HOAUHC: 

0 

HP  Effic 

0.64 

HOAUH; 

0 

Load  Factor 

0.80 

COAUHC: 

0 

CFM-HTG 

1,260 

COAUC: 

0 

CFM-CLG 

0 

HOAOHC: 

8.06 

%OA 

0% 

HOAonr 

_ 

%Area 

8% 

COAOHC: 

67000274 

CHILLER  CAP  (TONS) 

0 

COAOC: 

0.000725 

KW-TON 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH) 

0 

DC  DEMAND; 

^6.T7 

BLR  CAP  OUTPUT  (BTUH) 

0 

iccT 

"  '  "o7o00267 

ECHC: 

0^000101 

ftOURr^ALCOLAtlONS  ’L 

NSUCHC: 

0 

:  '■ '' ,  -fr 

NSUCC: 

. 0 

REQUIRED  PRESENT 

DDCCHC: 

a0060895 

HR/YR  HR/YR 

DDCCC: 

6.660237 

CLG  HRS  ON: 

3,360 

3,360 

nscT 

18900 

HTG  HRS  ON: 

5,376 

5,376; 

DDCH: 

’  3^7600 

H/C  HRS  ON: 

8,760 

8,760 

OPT: 

6 

CLG  HRS  SAVED: 

0 

CHWR: 

’175 

CNWR: 

HTG  HRS  SAVED: 

0 

0 

C/H  HRS  SAVED: 

0 

OAR: 

5767 

G-371 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION;  FT.  RILEY,  KS  PREPARED  BY; 


1406-001 
1 6-Sep-95 
JM 


BLDG:  0409 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


System  Type: 
System  Name: 
jSystem  Number: 


21 

iHW  Unit  heater 


Schedute  ST/SP 

0.00 

-00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

o.oo' 

0.00: 

0.00 

Demand  Umit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

7.93 

Sub  Total 

0.00 

0.00 

7.93 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  peset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

total  r 


UMCS  "I  ^ ”  r  “j.-' 

, '  fUMcs_j«tPPQCliidN 


Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 

gK- "^lif  53  'f\c  ■>:  ^  ^  i;,.. 


$1,213.00 


2 


G-372 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0409 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA:i 


5,245 


CONDITIONED  SOFT: 


32,883 


System  Type: 

!21 

System  Name: 

HW  Unit  heater 

System  Number:  UM-2  ; 

Catagory  Number:  jConstruction: 


Use: 


Occupancy  HRS: 


Occupancy  Days: 


6!SANDSTONE  BLOCK 


BARRACKS 


>0000-2400 


M-F;  SAT-SUN 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSTCWbPiMfiNGSCHlPUL^^ 


,SUN:  MON:  TUE:  WED:  THUR: 


V;  :%xk: 

FRI:  SAT: 


WWM 


PRES  START: 

0 

0 

Oi 

0 

0 

0 

0 

PRES  STOP:  ^ 

24 

24 

24 

'  24 

24 

24 

REQ  START:  ^ 

0 

0 

0 

0 

0 

0 

0 

REQSTOP:  ^ 

24 

24 

24 

_ 24 

^  I 

24 

24 

Motor  HP: 

'■HsLf :'''Vs.w  ’1 

T77  ^ 

c\- ' 

0.33 

HP  Effic: 

0.65 

Load  Factor: 

0.80 

CFM-HTG: 

1,270 

CFM-CLG; 

0 

%OA: 

0% 

%Area: 

8% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

~  0 

REQUIRED  PRESENT 

HRA^R 

HRA^R 

CLG  HRS  ON: 

3,360 

3,360 

HTGHRSON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED:  0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

CONSTANTS 

•  1 ' ;  A '\'  i ;;  '  '■ "  "'J' 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000895 

ddcccT 

0.000237 

NSC: 

18~900 

DDCH: 

37600 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-373 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  0409 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


System  Type: 


21 


System  Name: 

HW  Unit  heater 

System  Number: 

iUH-2 

KWiMSiKM-:  •  ■' 

Mitu/kt 

.-i 

Schedule  ST/SP 

o.oo! 

.00; 

0.00 

Opt  ST/SP 

0.00; 

0.00 

0.00 

Duty  Cycle 

0.00' 

0.00^ 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

7.93 

Sub  Total 

0.00 

0.00 

7.93 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

~  HW  OA  Reset 

0.00 

0.00 

"“oTob 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

0.00 

Maintenance,  Run  Time, 
and  Safety  Alarms 


TOTAL 


o.aH 


0.W; 


Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


$1,213.00 


G-374 


BUILDING  410 

ENLISTED  BARRACKS  W/AS 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM 


BLDG:  0410 


Building  UA: 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

^  CONDITIONED  SOFT: 


System  Type:|l0 

System  Name:|Multizone  air  handling  unit 
System  Number:|AHU-1 


|Catagory  Number:  Construction: 

6ISANDSTONE  BLOCK 

Weeks  of  Winter: 

Weeks  of  Summer: 


Use: 

BARRACKS 


Occupancy  HRS: 
0000-2400 


Occupancy  Days: 
M-F;  SAT-SUN 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

_ 24 

24 

24 

24 

24 

24 

REQ  START: 

0 

0 

0 

0 

0 

5 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

iiPOfi? 


Motor  HP: 

~""H^~f^r 

Load  Factor: 
~~  ~^M4Tf~Gr 

^  CFM-CLG: 

%Area: 

CHILLER  CAP  (TONS):'^ 

kw-TonT 

blrc^inputIbtuh)^^ 

"BL^AP  OUTPUT TbT UH) : 


REQUIRED  PRESENT 

HRATR  HR/YR 

CLGHRS  ON: 

3,360  3,360 

HTG  HRS  ON: 

5,376  5,376 

H/C  HRS  ON: 

8,760  8,760 

CLG  HRS  SAVED 

0 

:  - 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0 

■ - - 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267" 

ECHC: 

0.000101 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHCr 

0.00008~95" 

DDCCC: 

0.000237 

18900 

DDCH: 

37600 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-375 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM 


BLDG: 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME;  ENL  BARRACKS  W/AS 

l^RGf  cICeuiAf fdw 


Multizone  air  handling  unit 

"ahu-1 


Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

“TOTAt 


Schedule  ST/SP 

o.oo; 

.00 

0.00 

Opt  ST/SP 

0.00, 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

1.76 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

5.95 

Sub  Total 

1.76 

0.00 

5.95 

Economizer 

0.00 

1,725.28 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

11.83 

HW  6a  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

b.oo 

0.00 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 
'TOTAL:' 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 


G-376 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM 


ENERGY  CALCULATION  PARAMETERS 


INPUIS  . 

Motor  HP: 

7.50 

HP  Effic: 

0.83 

Load  Factor: 

0.80 

CFM-HTG: 

12,375 

CFM-CLG: 

12,375 

%OA: 

14% 

%Area: 

^0 

CHILLER  CAP  (TONS): 

0 

KW-t6N: 

6.00 

"  BLR  CAP  INPUT  (BTUH): 

0 

"^R  CAP  OUTPUT  (BTUH): 

0 

REQUIRED  PRESENT 

HRATR  HR/YR 

CLG  HRS  ON 

3,360 

3,360 

HTG  HRS  ON 

5,376 

5,3^76 

^  H/C  HRS  ON 

8,760 

8,760 

CLG  HRS  SAVED:  0 


HTG  HRS  SAVED:  0 

C/H  HRS  SAVED:  0 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

. ~0 

NSUCC: 

0 

.  ~  DDCCHC: 

0.0000895 

DDCCC: 

0.000237 

NSC: 

18'90b" 

DDCH: 

37600 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

. .  "o 

OAR: 

5^7 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM 


BLDG:  0410 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


System  Type: 

10 

System  Name: 

jMultizone  air  handling  unit 

System  Number: 

AHU-2 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL 


Schedule  STASP 

0.00 

.00; 

0.00 

Opt  ST/SP 

0.00: 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

10.99 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

28.75 

Sub  Total 

10.99 

0.00 

28.75 

Economizer 

0.00 

10,948.90 

0.00 

Ventilation/Recircutation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

9,702.25 

57.19 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

20,651.1S 


■S'-r-'T: 'TYPICAL 


rUMCS'v; 

ijxjNcm 

^  NO. 


"■  ^<1  .  v"-* 

Scheduled  start/stop  control -AH  U;  10  0  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU  0  7  0  8 

Outside  air  damper  ventilation  and  0  10  0 

recirculation  control  -  AHU 

Outside  air  damper  economizer  0  0  0  2 

control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU  0  0  10 


F  'S'j- :iiS5.S 


$348.00 


$3,378.00 

$272,00 

$399.00 

$112.00 


G-378 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM 


BLDG:  0410 


)410  BUILDING  NAME:  ENL  BARRACKS  W/AS 

Building  UA:|  5,245:  CONDITIONED  SOFT:, 

Y'  "-"'1 

System  TypeijlO _ _ _ _ 

System  NamerjMuttizone  air  handling  unit _ ^ 

System  Number:lAHU-3  _ 


CONDITIONED  SOFT:: _ 32,883 


jCatagory  Number:  jConstruction: 
i  6ISANDSTONE  BLOCK" 

!  Weeks  of  Winter:' 

i  Weeks  of  Summer: 


Use: 

BARRACKS 


Occupancy  HRS: 

^WO-2400 


Occupancy  Days: 
iM-F;  SAT-SUN  ” 


WED:  THUR:  FRI:  SAT: 


PRES  START: 

0 

0 

0 

0 

0 

0 

g 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

0 

_ a 

0 

0 

_ 0 

g 

REQ  STOP: 

^  24 

_ 24  _ 

24 

24 

24 

Za 

Motor  HP: 

7.50 

HP  Effic: 

0.83 

Load  Factor: 

0.80 

CFM-HTG: 

12,375 

CFM-CLG: 

12,375 

%OA: 

14% 

%Area: 

^29% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED  PRESENT 


IHR/YR  HR/YR 


CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

0 

isisucc: 

0 

DDCCHC: 

0.0000895 

DDCCC: 

0.000237 

NSC: 

18900 

DDCH: 

37600 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-379 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

IS-Sep-DS 

JM 


BLDG-  0410  BUILDING  NAME;  ENL  BARRACKS  W/AS 

T"r:i:V  ENERGt-^Ii-coiJvff 


System  Type: 
System  Name: 


10 


iMuftizone  air  handling  unit 


System  Number: 


AHU-3 


|r_  .  FUNCTION- ■- 

Schedule  STASP 

0.00' 

.00: 

0.00 

Opt  sT/sp; 

0.00 

0.00; 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

10.99 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

28.75 

Sub  Total 

10.99 

0.00 

28.75 

Economizer 

0.00 

10,948.90 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

9,702.25 

57.19 

H\^A~  Reset 

0.00 

0^00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

5.00 

TOTAL  n 

. .U.L1d:.r-.L - ii.: - - L..L.! - 

-UMCSS 

,  NO.-" . -  " 


... 

. .  . . . . 


[  ^  .  «^«Tr  .  nWVkifcT-  ' 


18 


29 

33 

35 

40 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 


1 


0 

0 


0 

0 


1 


8 

0 


'  ”  '■  V'.V; 'i'''  "  -S-; 


giil 


$348.00 

$3,378.00 

$272.00 

$399.00 

$112.00 


G-380 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

09-Dec-95 

JM 


BLDG:  0410 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UAi: 


5,245 


CONDITIONED  SQFT:| 


32,883 


B 

1 

System  Type: 

3 

System  Name: 

Small  steam  boiler 

System  Number: 

BLR-1  i 

l#jCA£%ultDB 

Category  Number: 

Construction: 

lUse: 

Occupancy  HRS: 

Occupancy  Days: 

8 

SANDSTONE  BLOCK 

'BARRACKS 

10000-2400 

!M-F;  SAT-SUN 

Weeks  of  Winter:! 

32 

Weeks  of  Summer: 

20 

lYsti^dPEM 

fiiNQ§< 

iS.’’S5L,’  .r-'"  . 

*.  =  '  -  o!!?:  v '  ''is  '  s.  V  '  .'.kr^rfs'  .  -' 's  %  *'  .  "  \,J  t '  Vs  v:£  •  <;X.  .L'„ 

SUN: 

MON: 

TUE: 

THUR: 

FRI:  ” 

SAT: 

PRES  START: 

0 

0 

0^ 

0 

0 

0 

0 

PRES  STOP:  [ 

24 

24 

24 

24 

_ 24 

24 

24 

REQ  START:  | 

0  I 

0  ; 

0 

0 

0 

0 

0 

REQSTOP:  ^ 

24 

24 

24 

24 

24 

24 

24 

Motor  HPi; 


0.00 


HP  Effic:! 


0.00 


Load  Factor: 


0.80 


CFM-HTG: 


CFM-CLG: 


%OA: 


0% 


%Area: 


20% 


CHILLER  CAP  (TONS): 


KW-TON: 


0.00 


BLR  CAP  INPUT  (BTUH): 


2,186,000 


BLR  CAP  OUTPUT  (BTUH): 


1,749.000 


C!'l 

REQUIRED 

PRESENT 

j  : 

HRATR 

HRA^R 

CLG  HRS  ON: 

3,360 

3,366 

HTG  HRS  ON: 

5,376 

5,376, 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

HOAUHC: 

0 

HOAUH:; 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH:: 

13 

COAOHC:! 

0.000274 

COAOC? 

0.000725 

DC  DUTY: 

0.17; 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

1  NSUCHC:| 

0: 

NSUCC:  o: 

DDCCHC: 

0.0000895 

DDCCC: 

0.000237 

j  NSC: 

18900 

DDCH: 

37600i 

i  OPT: 

0 

CHVW: 

17.5, 

CNWR: 

0 

1  _ 1 

OAR: 

5.67| 

G-381 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO;  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  09-Dec-95 

LOCATION; FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  0410^ 

BUILDING  NAME:  ENL  BARRACKS  W/AS 

r j:.?:,;-' ptffr j j ;  •; : 

' Jl‘l? ‘  It?  Ts*?  d'iii..*''  ^  ^  >  .c;L'  -  . 

System  Type; 

i3 

System  Name: 

iSmall  steam  boiler  1 

[System  Number: 

|BLR-1 

wx  ‘'miHomai  ; 

IPlil 

iiilil  :r 

Schedule  ST/SP 

0.00 

.00 

0.00: 

Opt  ST/SP 

0.00: 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

o.oo“ 

0.00 

0.00 

Night  Setback 

0.00 

o.oo; 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

4.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

TT-T- - ^ 

P-.  icytALt: 

'  “"'P 

T  -  ’  ■.  -y  e;ooi-- 

^00; 

;  -;;.0  ^  ,■;  -1/ _  . 


G-382 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY ; 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0410 


Building  UA;! 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

5,245  ""^NDITIONED  SOFT:” 


System  Type:j6 

System  Name:|Smali  air  cooled  chiller 
System  Number:jCH-1 


;Catagory  Number:  Construction: 

!  elsANDSTONE  BLOCK 


Weeks  of  Winter: 
Weeks  of  Summer; 


Use: 

BARRACKS 


Occupancy  HRS: 
"^00-2400 


1406-001 

16-Sep-95 

JM 


jOccupancy  Days: 
I^fTsat^un 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

_ 24 

24 

24 

_ 14 

REQ  START: 

0 

_ 0 

0 

Zy  0  - 

Z  0 

__o 

REQ  STOP: 

24 

24 

24 

24 

Z  24 

24 

r '  _  24 

Motor  HP: 

. 3.00 

HP  Effic: 

0.79 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

^  0% 

%Area: 

0% 

CHILLER  CAP  (TONS); 

74 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED  PRESENT 
HR/YR  HRA^R 


CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5.376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

. . Z 

HOAUHC: 

0 

HOAUH: 

o' 

COAUHC; 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000895 

DDCCC: 

0.000237 

NSC: 

18900 

DDCH: 

37600 

OPT: 

0 

CHWR: 

1*7.5 

CNWR? 

0 

OAR: 

5.67 

G-383 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 


1406-001 
1 6-Sep-95 
JM 


BLDG:  ^ 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

IfiEiOP^LCUlATKJ^SU 


iSmall  air  ccwled  chiller 
ICH-1  “  ““““ 


Schedule  SUSP 

0.00 

.00 

0.00 

Opt  ST/SP| 

0.00; 

0.00 

0.00, 

Duty  Cycle 

0.00' 

0.00 

0.00^ 

Demand  Limit 

1.73 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

1.73 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventitation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

1,291.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

62.10 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL 

S3.W' :  v' 

4.00 

iUNfcTli; 


.'v'.'.'K''-'  - 


Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control  - 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

Alarms  -  Chiller 

Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 


i»i 

$386.00 


$664.00 

$281.00 

$150.00 


iSiBisilipWS 


ii»oo; 


G-384 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


BLDG:  0410 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA: 


5,245 


CONDITIONED  SOFT: 


32,883 


System  Type: 

27  ' 

System  Name: 

Perimeter  radiation  valve 

System  Number: 

RAD-1 

Catagory  Number:  IConstruction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

6SANDSTONE  BLOCK 

BARRACKS 

0000-2400 

:M-F;  SAT-SUN 

Weeks  of  Winter: 


32 


Weeks  of  Summer:: 


20 


"i:d':'’*==  '=  .d’ 

SUN: 

MON:  TUE: 

WED: 

THUR: 

PRES  START: 

0 

0  0 

. __0 

0 

PRES  STOP: 

24 

24  24 

24' 

'^['24 

REQ  START: 

0 

0  0 

0 

REQ  STOP: 

24 

24  24 

24 

24 

0  0 


24  ^ 

lo  0 

24  24 


iipufi 


Motor  HP 

■  ■<  'Ai  ZTiv  ■  1-.  !■■  ■  r  .  .h  « vl "  . .  ■  >  "  T  . : 

0.00 

HP  Effic 

0.00 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

20% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

. 0 

BLR  CAP  OUTPUT  (BTUH) 

0 

H60RS:CALCUUT10NS'::-f--^fr^^  c 

REQUIRED  PRESENT 
HRA^R  HRTTR 

CLG  HRS  ON 

3,360 

3,360 

HTG  HRS  ON 

5,376 

5,376 

H/C  HRS  ON 

8,760 

8,760 

CLG  HRS  SAVED 

"o 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0 

CONSTANTS 

'f:* 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC; 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

. . .  b 

NSUCC: 

b 

DDCCHC: 

b.b000895 

DDCCC: 

0.000237 

NSC: 

18900 

DDCH: 

37600 

OPT: 

0 

CHWR: 

17.5 

CNWR:^ 

0 

OAR: 

5.67 

G^385 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  0410 

BUILDING  NAME:  ENL  BARRACKS  W/AS 

-  <  -S* 

l|*iPldAir#y(fiON,duMttARY|-- 

System  Ty|>e: 

27 

System  Name: 

Perimeter  radiation  valve 

System  Number: 

RAD-1 

Schedule  ST/SP 

0.00' 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL 

«•<»[ ' 

0.M! 

iEWCT® 

lYPICAl  SYSTEM  POINT  AND  COST  SUMMARY  ^ 

25 

Optimum  start/stop  - 
Valve;  Night  setback 
Rad  Valve 

Perimeter  Rad 
-  Perimeter 

0  1 

0 

1 

$456.00 

' '' 

TOTAL: 

$456.00 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0410 

BUILDING  NAME;  ENL  BARRACKS  W/AS 

Building  UA: 

5,245  CONDITiONED  SOFT:; 

32,883 

_ _ _ 

^ . . . . 

. ,  - _ , _ 

'll  -  ' 

System  Type: 

21 

System  NameilHW  Unit  heater 

1 

System  Number: 

UH-1 

1 

Catagory  Number:  jConstruction: 

'Use:  Occupancy  HRS: 

Occupancy  Days: 

elSANDSTONE  BLOCK 

BARRACKS  0000-2400 

iM-F:  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPERA-RNG  SCHEOUUE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  ^ 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP:  I 

24 

24 

"24 

24 

24 

24 

REQ  START:  ^ 

0 

0 

0  ^ 

o~  ; 

0 

REQSTOP: 

24 

24 

24 

ZZl^ 

24 

24 

V •' 

Motor  HP: 

0.16 

HP  Effic: 

0.64 

Load  Factor; 

0.80 

CFM-HTG: 

1,260 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

8% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

. 0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED  PRESENT 
HRA^R  HRA^R 

CLG  HRS  ON: 

3,360 

3,360 

HTGHRSON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

_  —  Q 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

0 

NSUCC: 

. 0 

DDCCHC: 

0. 0600895 

DDCCC: 

0.000237 

NSC: 

18900 

DDCH: 

37600 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

oarT 

5^67 

G-387 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  0410 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


;'Tf- 


21 


System  Name: 

;HW  Unit  heater 

System  Number: 

iuH-1 

,  kwm  •  j 

:  Mito 

Schedule  ST/SP 

0.00 

.00; 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00^ 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

7.93 

Sub  Total 

0.00 

0.00 

7.93 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00^ 

0.00 

HW  OA  Reset 

0.00 

‘  aoo“ 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

~  o.oo” 

0.00 

Chiller  Demand  Limit 

0.00 

oxicT 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

:  0.00 

om 

‘  0.00 

|>;  -•  -.c; 

h.UMCirl 

iuNcrisi-' 


FOINtS  poum  POINTS  POINTS 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 

.  ‘icf 


1 


0 


1 


$1,213.00 


$1,213.00 


G-388 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0410 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA:| 


5,245| 


CONDITIONED  SOFT: 


1406-001 

16-Sep-95 

JM 


32,883 


System  Type:l21 


System  Name:|HW  Unit  heater 
System  Number:|UH-2 


Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

eiSANDSTONE  BLOCK 

BARRACKS 

iOOOO-2400 

iM-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPiM;nN£SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

_ 24 

. . 

24 

24 

REQ  START: 

“~“~0 

0 

~~  ~~0 

P  “o 

_ _g 

_ _0 

REQ  STOP: 

24 

24 

24 

24 

IZi  " 

24 

24 

. 

_  '  HPEffic: 

Load  Factor: 


CFM-HTG: 
CFM-CLG: 
_  %OA: 

%Area: 

“chiller  cap  (TONS): 

KW-TON: 
^  BLR  CAP  INPUT  (BT uTi^ 
^R  CAP  OuTpUT  (BTUHyr 


0.33 

'  ae’s 
0.80 
T,270 

. "o 

“0% 

”’8% 

0 

o'oo 

0 

0 


Hours  cALcOilATidNs" 

'  '  '  ;'V  ^  ' 

REQUIRED  PRESENT 
HRATR  HRTTR 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

nsuchcT 

0 

NSUCC: 

'  0 

DDCCHC: 

0“0000895 

DDCCC: 

0.000237 

NSC: 

18900 

DDCH: 

"'“37600 

OPT: 

6 

CHWR: 

17.'5 

CNWR: 

. . "d 

OAR: 

5.67 

G-389 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM 


BLDG:  0410 

BUILDING  NAME:  ENL  BARRACKS  W/AS 

ijNEIRWCALCUiLATlbfl  SUMMARY  5 

—  —  - 

System  Type:  21 

System  Name:  HW  Unit  heater 

System  Number:  !UH-2 

V  FUNCndN 

:  mm  ;  ! 

Schedule  ST/SP 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

7.93 

Sub  Total 

0.00 

0.00 

7.93 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

d"oo 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

’.’V 

9^ 

20 

Scheduled  start/stop  control  - 

1  0 

1 

2  $1,213.00 

Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


TOTAL: 


$1,213.00 


G-390 


BUILDING  411 
ENLISTED  BARRACKS  W/AS 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0411 

BUILDING  NAME:  ENL  BARRACKS  W/AS 

Building  UA: 

5,245  CONDITIONED  SOFT:  32,883 

System  Type:  10 

I  System  Name:|Multizone  air  handling  unit 

j  System  Number: 

AHU-1 

Catagory  Number:  Construction: 

Use: 

iOccupancy  HRS:  Occupancy  Days: 

eiSANDSTONE  BLOCK 

BARRACKS 

0000-2400  M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

ISVSTEWdPEj^TlWSCHEDULE 

SUN:  MON:  TUE: 

wEbr 

"  THUR:”  FRI;  SAT: 

PRES  START:  0  0 

0 

0 

0  0 

PRES  STOP:  24  24 

24 

24 

CM 

■M- 

CM 

REDSTART:  0  0  __ 

0 

0 

0 

0  0 

REQSTOP:  24  24 

24 

_ 24 

24  24 

Motor  HP: 

pi 

comTMm 

1.00 

HOAUHC: 

0 

HP  Effic: 

0.69 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

1,950 

COAUC: 

o" 

CFM-CLG: 

1,950 

HOAOHC: 

8.06 

%6a: 

14% 

HOAOH: 

13 

%Area: 

11% 

COAOHC: 

0.b00"274 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.000725 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0^7 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

“  0.000267 

ECHC: 

l)“oooToi 

NSUCHC: 

0 

ttOURS  CALCliLAildHS" 

NSUCC: 

.  . ~~6 

REQUIRED  PRESENT 

DDCCHC: 

““0.0“0““0089~5" 

HR/YR  HRA'R 

DDCCC: 

.  0^b0'23"7 

CLGHRSON:  3,360 

3,360 

NSC: 

18900 

HTG  HRS  ON:  5,376 

5,376 

DDCH: 

37600 

H/C  HRS  ON:  8,760 

8,760 

OPT: 

.  0 

CLG  HRS  SAVED:  0 

CHWR: 

CNWR: 

17.5 

0 

HTG  HRS  SAVED:  6 

OAR: 

5.67 

C/H  HRS  SAVED:  0 

G-391 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLAiTION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  0411 

r-  i:-  Z  * 


BUILDING  NAME;  ENL  BARRACKS  W/AS 


System  Type: 

10 

System  Name: 

iMuKizone  air  handling  unit 

System  Number: 

AHU-1 

Schedule  ST/SP 

Opt  ST/SP 

0.00; 

0.00 

.00 

o.oo; 

0.00 

0.00; 

Duty  Cycle 

0.00 

o.oo; 

0.00 

Demand  Limit 

1.76 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

10.90 

Sub  Total 

1.76 

0.00 

10.90 

Economizer 

0.00 

1,725.28 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

1,528.84 

21.69 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

5.00 

■  TOTAL  ' 

3,254,1:^  -  ■  ■  • 

Z2Mt 

"  5*(KI 

virr  ?  " 


Wiimom 

iilcptii 

mMSi 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 


,  DO  AO  Lm '  i  ->M  >; s: 


I--W'  "  'vi-Ai  . "{'  COST :  - 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-392 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG: 

0411 

BUILDING  NAME: 

ENL  BARRACKS  W/AS 

Building  UA: 

5,245 

CONDITIONED  SOFT: 

System  Type: >10 

' 

System  Name: 

Multizone  air  handling  unit 

1  System  Number: 

AHU-2 

iCatagory  Number:  jConstruction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

6SANDSTONE  BLOCK 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter:  |  32 

Weeks  of  Summer:!  20 


SYStfeW  OPEt»tlNG  SCHEDULE 

liii 

o'w/VWt'- 

■  ■■  ; .  .. 

FRI: 

,SUN: 

MON:  TUE: 

WED: 

THUR: 

SAT: 

PRES  START: 

0 

0 

_ 0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

2i 

24 

24 

REQ  START: 

0 

0 

0 

0 

0 

0 

REQ  STOP: 

24 

_  24 

24 

24 

Ja 

24 

_ ^ 

./Wo, 


Motor  HP: 

2.00 

HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG: 

3,565 

CFM-CLG: 

3,565 

%OA: 

14% 

%Area: 

8% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH); 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOURS  CALCULATldNS 

I?-"'.'/-  -V 

REQUIRED  PRESENT 

HRTfR 

HR/YR 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5.376 

H/CHRSON: 

8,760 

8,760 

CLGHRSSAVED:  0 

HTG  HRS  SAVED:  0 

C/H  HRS  SAVED:  0 


CONStANTS/ :  . 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

8.06 

HOAOH 

13 

COAOHC 

0.000274 

COAOC 

0.000725 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.000267 

ECHC 

0.000101 

NSUCHC 

NSUCC 

6 

DDCCHC 

y  0.00008"95" 

DDCCC 

0.000237 

NSC 

18900" 

DDCH 

37600 

OPT 

o' 

CHWR 

17.5 

CNWR 

0 

OAR 

.  5^67 

G^393 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION;  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM 


BLDG:  _ 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


System  Type; 

!10 

System  Name; 

iMultizone  air  handling  unit 

System  Number; 

AHU-2 

i  i^urfeyiON" 

Schedule  ST/SP  0.00 

.00; 

tUBtU^Cr 


MH&C: 


0.00 


Opt  ST/SP 


0.00: 


0.00 


0.00 


Duty  Cycle 


0.00 


0.00 


o.oo; 


Demand  Limit 


3.12 


0.00 


0.00 


0.00 


0.00 


7.93 


•’•a* - - 

Sub  Total 

3.12 

0.00 

7.93 

Economizer 

0.00 

3,154.17 

0.00 

Venti  lation/Reci  rcu  lation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

2,795.03 

15.78 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

5.00 

I  TOTAL 

p,V.p-'  '■•,5*001 

5  "  ■  ■/  "'..I’l.'.  v: 

i*i 


29 

33 

35 

40 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 


0 

0 

0 

0 


7 

1 

0 

0 


0 

0 

0 

1 


8 

0 

2 

0 


Maintenance  (filter)  alarm  -  AHU 


■.-if>.iCOST4p  - 
$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 


G-394 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  041 1  BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA:|  5,245  CONDITIONED  SOFT:;  32,883 


System  Name:|Multizone  air  handling  unit 


System  Number: AH U-3 


ICatagory  Number:  jConstructlon: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

!  eiSANDSTONE  BLOCK 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter:  32 


Weeks  of  Summer:  20 


SYSTlMOPEj^tiNGSa^EDULE 


rr  \ 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP 

^24 

1~Z24 

24 

_ 2A 

_ 2^4 

REQ  START 

0 

0 

'ZTo 

_ 0 

_ _g 

0 

,zi'r..p 

REQ  STOP 

24 

~  2^ 

24 

24 

_ 24 

24 

INPUTS 

Motor  HP 

HP  Effic 

- - 

Load  Factor 

CFM-HTG 

CFM-CLG 

%OA 

%Area 

CHILLER  CAP  (TONS) 

KW-TON 

BLR  CAP  INPUT  (BTUH) 

BLR  CAP  OUTPUT  (BTUH) 

3.00 

0.79 

0^ 


6,115 

~u% 

om 

0 

0 


pdMRgGALCpLAliQNS;  ^ 


REQUIRED  PRESENT 
HR/YR  HR/YR 


CLG  HRS  ON 

3,360  3,360 

HTG  HRS  ON 

5,376  5,376 

H/C  HRS  ON 

8,760  8,760 

CLG  HRS  SAVED 

o' 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

6 

CONSTANtS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

. .  0 

NSUCC: 

0 

DDCCHC: 

0.000"0895 

DDCCC: 

0.000237 

NSC: 

. 

1dDCH: 

37600 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

6 

OAR: 

5.67 

G-395 


EMC  ENGINEERS,  INC. 

PROJECT  NAMElEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM 


BLDG:  0411 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

aiB^Ciil-CIM-ATlON  supwftiw 


System  Type: 

10 

System  Name: 

jMultizone  air  handling  unit 

System  Number: 

AHU-3 

Schedule  ST/SP  ^ 

Opt  SUSP 
Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ 

Economizer 

Ventilation/Recirculation _ 

DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


nmt 


0.00: 

.00 

0.00 

0.00^ 

0.00 

0.00 

0.00 

0.00: 

0.00 

4.62 

0.00 

0.00 

0-00 

0.00 

15.86 

4.62 

0.00 

16.86 

0.00 

5.410.31 

0.00 

0.00 

'  0.00 

0.00 

0.00 

4794.28 

31.55” 

0.00 

0.00 

6.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

'  a '  ^  / '  -l: 


Sfi3||5fyp|cALSTST^«i#r»^  SUMlWAIWgigeliisii 


cost  SUMMARY 


Scheduled  start/stop  control  -  AHU;  10  0  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU  0  7  0  8 

Outside  air  damper  ventilation  and  0  10  0 

recirculation  control  -  AHU 

Outside  air  damper  economizer  0  0  0  2 

control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU  0  0  10 

^'R?TAiL:  ■  '■  '■>,  -  ff-.- «.  ■■ 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

MtoO; 


G-396 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO;  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION :  FT.  Rl  LEY,  KS  PREPARED  BY :  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0411 


Building  UA: 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

5,245  CONDITIONED  SOFT:  ^ 


System  Type: ilO 

System  Name:|Multizone  air  handling  unit 
System  Number: lAHU-4 


ICatagory  Number:  |Construction:  [Use: 

I  elsANDSTONE  BLOCK  BARRACKS 


Occupancy  HRS: 
0000-2400  " 


Occupancy  Days: 
'M-F;SAT-SUN 


Weeks  of  Winter: 
Weeks  of  Summer: 


WED:  THUR: 


PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24  ~ 

24 

24 

24 

24 

REQ  START: 

^  o" 

0  7 

0 

0 

0 

0 

0 

REQ  STOP: 

24 

24 

24 

_ 24 

24 

24 

Motor  HP: 
HP  Effic: 
Load  Factor: 
CRW-HTG: 

cfm^clgT 

%OA : 
%Area: 

CHILLER  CAP  (f  6NS)T 

“  kw-ton7 

BLR  CAP  INyuf^BTUH): 
BLR  CAP”OUTPUT(Bf  UH)T 


REQUIRED 

HRA^R 


Sfgf? 

PRESENT 

HR/YR 


CLG  HRS  ON 

3,360  3,360 

HTG  HRS  ON 

5,376  5,376 

H/C  HRS  ON 

8,760  8,760 

CLG  HRS  SAVED 

0 

hTg”hrs  saved 

0 

C/H  HRS  SAVED 

d 

TS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

b 

NSUCC: 

d 

DDCCHC: 

0.0000895 

DDCCC: 

^d.ddddsT 

NSC: 

18900 

DDCH: 

37600 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5"67 

G-397 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION: FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  0411 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

^N^Y’cmcutAlil»Wi*AW  i 


System  Type: 

I10 

System  Name: 

IMuHizone  air  handling  unit  ! 

System  Number: 

AHU-4  ' 

fen-:XPUNCTlQNiSte5 

X -f  ■•mVyf:-- 

Schedule  ST/SP: 

0.00 

.00 

0.00 

Opt  ST/SPi 

0.00 

o.oo: 

0.00 

Duty  Cycle 

0.00 

0.00' 

0.00 

Demand  Limit 

10.99 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

23.79 

Sub  Total 

10.99 

0.00 

23.79 

Economizer 

0.00 

13,337.76 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

11,819.10 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

^  b.oo 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

K  nn 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


TOTAL 


10.99; 


2^iS$Mr 


5.00 


'-'WM- 


[raCTNJ 


''■'‘SI.'.'.tJMCS  A^PtlGAttON 


DO 

POINTS 


POINTS 


-poiiSlip'^^ 


18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

29 

Direct  digital  control  -  MZ  AHU 

0 

7 

0 

8 

$3,378.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

35 

Outside  air  damper  economizer 
control  -  MZ  AHU 

0 

0 

0 

2 

$399.00 

40 

Maintenance  (filter)  alarm  -  AHU 

0 

0 

1 

0 

$112.00 

:||Ui 

G-398 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO.- 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

09-Dec-95 

JM 


BLDG:  041 1  BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA^I  5.245  !  CONDITIONED  SQFT:I  32,883 


System  Type:!3 


System  Name:jSmal}  steam  boiler 
System  Number:{BLR-1 


Category  Number: 

Construction: 

Use: 

{Occupancy  HRS: 

[Occupancy  Days: 

6 

SANDSTONE  BLOCK 

BARRACKS 

{0000-2400 

|M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

"  wED:  "^THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

0, 

0 

0 

0 

0 

0 

REQ  STOP: 

24 

24  [ 

24 

24 

24 

24 

24 

iA4kx .  ... 

i  0.00 

HP  Effic 

0.00 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

2,186,000 

1  BLR  CAP  OUTPUT  (BTUH) 

1,749,000 

„  ^  - 

REQUIRED 

PRESENT 

HRATR 

HRA^R 

CLG  HRS  ON: 

3,360 

3,360; 

HTG  HRS  ON: 

5.376 

5,376; 

H/C  HRS  ON: 

{  8,760 

8,760! 

CLG  HRS  SAVED: 

Oi 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

_ 0 

SQNSmNTS; 


HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

8.06 

HOAOH 

13 

COAOHC 

0.000274 

COAOC 

0.000725 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.000267 

ECHC 

0.000101 

NSUCHC 

0: 

NSUCC 

0 

DDCCHC 

0.0000895 

DDCCC 

0.000237 

NSC 

18900 

DDCH 

37600 

OPT 

0; 

CHWR 

17.5 

CNWR 

0 

1  OAR 

1  1 

5.67 

G-399 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FTrRILEY,  KS  PREPARED  BY:  JM 


BLDG:  0411 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


^  'V  '■5  "" 


System  Type: 

i3 

jSystem  Name: 

Small  steam  boiler 

System  Number: 

lBLR-1 

mNT 

Schedule  ST/SP 

o.od 

.00; 

o.ob 

- 

:  Opt  ST/SP 

0.00 

o.oo; 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

~doo 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

""o'bo 

Condenser  Water  Reset 

0.00 

^  0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

1^'  ■  .-■tOTAEf?-;-:?-: 

.:k  — ii:.. 

'■J4.00: 

G-400 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0411 


0411  BUILDING  NAME:  ENL  BARRACKS  W/AS 

Building  UA:  5,245:  CONDITIONED  SQFTr 

System  Type:|6  "  — ^  ; 

System  Name:!Small  air  cooled  chiller 
System  Number:|CH-1 


jCatagory  Number:  IConstructlon: 

I  SiSANDSTONE  BLOCK 

I  We^s  of  VSHnter: 

Weeks  of  Summer: 


lUse:  Occupancy  HRS: 

BARRACKS™  0000-2400 


Occupancy  Days: 

■m^Ts^^un 


PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


mNGS 

CHiPUU 

SUN: 

MON: 

TUE: 

THUR: 

FRI: 

SAT: 

0 

0' 

0 

0 

0 

0 

0 

24: 

_ ^24 

_ 24 

LZ_2T 

24 

IlZl 

0 

0 

0 

0 

.  0 

_ 0 

_ 24 

24 

24 

24 

’  ~  24 

24 

24 

Ml* 

i'Xt  s-!., !  iiV 

Motor  HP: 

3.00 

HP  Effic: 

0.79 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

^A? 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

74 

KW-TON: 

i.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

.  ~6 

CLGHRSON:  3,360  3,360 


HYGHRSONf  '  5,376  5.376 

H/c"HRS  ON:  8,760  8,76"o 

CL^HRSSAVED:  ““  0 

HTG  HRS  SAVED^:^  ^  0 

cThhrs  SAVED^  ~0 


CONSTANTS  , :  : 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

0 

NSUCC: 

6 

DDCCHC: 

. ’'o76o66895 

DDCCC: 

0.000237 

NSC: 

18900 

DDCH: 

37600 

OPT: 

0 

CHWR: 

17.5 

. Hcnwr^ 

0 

OAR: 

"5.67 

G-401 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM 


BLDG:  0411 

pi  /'I't  L 

BUILDING  NAME: 

ENL BARRACKS  W/AS 

ifci  ENEROy^AtCULAHON  SUMMARY  f 

ISystem  Type: 

6 

iSystem  Name: 

Small  air  cooled  chiller 

System  Number: 

CH-1 

i;v/  FUNcuQNv^:;;;: 

Schedule  ST/SP 

b.oo; 

.00; 

0.00 

Opt  ST/SP 

0.00; 

o.ool 

o.oo: 

■  Duty  Cycle 

0.00 

0.00 

0.00, 

Demand  Limit 

1.73 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

1.73 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

1,291.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

62.10 

6.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

[  TOTAL  1 

- . i . : . 

. *  .."4*00 

UMCSAPPUCAHOPf  1>6  AO  ,4  Df  M 

10  Scheduled  start/stop  control  -  10  10  $386.00 

Chiller;  Optimum  start/stop  control  - 

Chiller;  Demand  limiting  -  Chiller; 

Night  Setback  -  Chiller 

11  Chilled  water  reset  -  Small  Air  0  0  0  2  $664.00 

Cooled  Chiller 


16  Alarms  -  Chiller 


0  0  2 


0  $281.00 


42  Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 


$150.00 


G-402 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0411 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA: 


5,245 


CONDITIONED  SOFT: 


32,883 


1 

i 

System  Type: 

21 

System  Name: 

HW  Unit  heater 

System  Number: 

UH-1 

ICatagory  Number:  Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

ejSANDSTONE  BLOCK  BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


''  ----- 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

PRES  START: 

0 

0 

0 

0 

0 

PRES  STOP: 

_ 24 

_ 24 

„..24 

'ZI'24 

REQ  START: 

0 

0 

0 

_ p 

. P 

REQSTOP: 

24 

24 

_ 24 

_ 24 

~24 

INPUTS^:^  “ 

Motor  HP: 

0.17 

HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

1,260 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

8% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

iOOR^CAL^LAflON 

REQUIRED 

HR/YR 


CLG  HRS  ON: 


3,360 


PRESENT 

HR/YR 

““'3,360 


HTG  HRS  ON: 


5,376 


H/C  HRS  ON: 


8.760 


5,376 

'8,760 


CLG  HRS  ^VED:  '  0 

KTCH^SWED^  '  0 

^H~HRS~SAVED^~  0 


grjlllplii 

FRI: 

SAT: 

0 

0 

24 

24 

0 

24 

CON^RT^SlSfiii 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

000 101 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000895 

DDCCC: 

0.000237 

NSC: 

18900 

DDCH: 

37600" 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-403 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 


1406-001 

16-Sep-95 

JM 


BLDG:  0411 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


System  Type: 

21 

System  Name: 

IHW  Unit  heater 

System  Number: 

UH-1 

FUNCTION^ 


Schedule  SUSP 

0.00 

.00; 

O.OOi 

Opt  ST/SP 

o.oo; 

0.00 

0.00 

Duty  Cycle 

0.00; 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

7.93 

Sub  Total 

0,00 

0.00 

7.93 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

. .  o.o¥ 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

'o.oo 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

TOTAL  -1'' 

WNlwSiiairalKMMffiB* 

20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 

.  :  '.  .■■•-•  ''i'"  .■'•r.sv..  ‘  •  ,  : 

:  ;  ■■  vS'v ■ ’rri'T Air i . 


IMM 


$1,213.00 


$1,213.00 


G-404 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY: 


1406-001 

16-Sep-95 

JM 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0411  BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA: 

5,245  CONDITIONED  SOFT: 

System  Type: 

21 

System  Name: 

HW  Unit  heater 

System  Number:|UH-2 

Catagory  Number:  'Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

6ISANDSTONE  BLOCK 

BARRACKS 

|0000-2400 

iM-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

iYSl^MrOPElWWNG  SaHEPufiE 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

~SAT: 

PRES  START: 

0 

0 

_0 

0 

. . 

0 

_ _ 0 

PRES  STOP: 

24 

24 

24 

24 

I 

24 

24 

REDSTART:  ~ 

0 

0 

0 

0 

0 

0 

REQSTOP:  " 

24 

24 

24 

24 

24 

. 0.33 


HP  Effic:  0.65 


Load  Factor: 

0.80 

CFM-HTG: 

1,270 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

8% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.66 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOURS  CALCUlLAflONS  ;  :: 


REQUIRED  PRESENT 
HRA^R  HRA'R 

CLG  HRS  ON: 

3,360  3,360 

HTG  HRS  ON: 

5,376;  5,376 

H/C  HRS  ON: 

8,760  8,760 

CLG  HRS  SAVED: 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

iNiPuts; 


Motor  HP: 


HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

8.06 

HOAOH 

13 

COAOHC 

0.000274 

COAOC 

0.000725 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.000267 

ECHC 

0.000101 

NSUCHC 

0 

NSUCC 

0 

DDCCHC 

0.0000895 

DDCCC 

0.000237 

NSC 

18900 

DDCH 

37600 

OPT 

0 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-405 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM 


BLDG:  0411 


BUILDING  NAME;  ENL  BARRACKS  W/AS 


System  Type: 

121 

System  Name: 

IHW  Unit  heater 

System  Number: 

!UH-2 

?ff:- SJMi 

- r-’ — n - *■ - TTT 

Schedule  ST/SP 

o.do 

.00 

0.00 

Opt  ST/SP 

0.00 

o.oo; 

0.00 

Duty  Cycle 

0.00' 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

7.93 

Sub  Total 

0.00 

0.00 

7.93 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

■  0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

“  TOm  :  ._.i 

-  ' . .  "  . .  — 

o' 

*  0,00; 

Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


$1,213.00 


. ■ 


... 


i:  ,21 3 .00 


G-406 


BUILDING  500 
POST  HQ  BUILDING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-0-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0500 


BUILDING  NAME:  POST  HQ  BLDG 


Building  UA:| 


18,291 


CONDITIONED  SOFT; 


65.453 


System  Type:  3 


System  Name:|Smali  steam  boiler 


System  Number:iBLR-1 


lyPiCALBUILPINGftlFQt^TION 

jCatagory  Number: 

Construction: 

jUse: 

Occupancy  HRS: 

Occupancy  Days: 

1  4iSANDSTONE  BLOCK 

ADMINISTRATION 

|0700-1700 

M-F 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


iYSfiWdPEFW 

tiNGS« 

SUN: 

ailPUL 

MON: 

^uEr" 

WED: 

THUR: 

'I',’  * 

FRI: 

'  -  '  'Vt  “ 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

0 

0 

0 

~0  “ 

0 

0 

REQ  STOP: 

24 

24;  ! 

24 

24 

24 

24  " 

24 

Motor  HP: 
HP  Effic:^ 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%OA: 


%Area: 

CHILLER  CAP  (TONS): 

. . .  KW-TON: 

BLR  CAP  INPUT  (BTUH): 
:  BLR  CAP  OUTPUT  (BTUH): 


80.00 

0.80 

- 

0% 

0% 

0 

0.00 

4,250,000 

^400^000 


REQUIRED  PRESENT 

HRfYR  HRA^R 

CLG  HRS  ON 

3,360  3,360 

HTG  HRS  ON 

5.376j  5,376j 

H/C  HRS  ON 

8,760  8,760 

CLG  HRS  SAVED 

0; 

HTG  HRS  SAVED 

1  0 

C/H  HRS  SAVED 

1  0 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC:! 

0.000411 

[  DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR:; 

17.5 

i  CNWR:i 

0 

1  OAR:| 

5.67 

G-407 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


... .  ...Sic  ,i  YUSi- ' 


BLDG:  0500 

BUILDING  NAME:  POST  HQ  BLD 

;  ^  ^  :  -  "ENiRGY  CALCOuTiON  SUMM/ 

. . 

System  Type: 

[3  1 

[System  Name: 

iSmall  steam  boiler 

jSystem  Number: 

iBLR-1 

PSiir.,:i 

Schedule  ST/SP 

0.00 

.oo: 

0.00 

Opt  SUSP 

0.00 

16,072.76; 

0.00 

Duty  Cycle 

0.00 

0.00; 

0.00 

Demand  Limit 

0.00 

o.oo; 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

16,072.76 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

4.00 

and  Safety  Alarms 

fe-?’  -.--TOTAL:  \ 

4*CKI 

G-408 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0500 

BUILDING  NAME: 

POST  HQ  BLDG 

I  Building  UA:| 

18,291! 

CONDITIONED  SOFT: 

65,453 

System  Type:  26 

1  System  Name:|Pump 

System  Number: 

CT-1 

; 

iCatagory  Number  |Construction: 

iUse: 

Occupancy  HRS: 

Occupancy  Days: 

4iSANDSTONE  BLOCK 

ADMINISTRATION 

10700-1700 

IM-F 

Weeks  of  Winter:!  _ 

Weeks  of  Summer:  20 


S¥ifEMWEmWN§iGHEIHllE^^  - 

.  SUN:  MON:  ^ TUE: 

WED: 

THUR: 

FRI:  SAT: 

PRES  START:  0 

0  0 

0 

0 

0  0 

PRES  STOP:  24 

24  24 

24 

24 

24  24 

REQ  START:  0 

0  0 

0 

_g 

0  0 

REQ  STOP:  24 

24  24 

_ 24 

_ 24 

24  24 

- : 

CONSTANTS 

g-.tK; 

Motor  HP: 

5.00 

HOAUHC: 

27.8 

HP  Effic: 

0.82 

HOAUH: 

44.6 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG; 

0 

HOAOHC: 

40.4 

%OA: 

0% 

HOAOH: 

65 

%Area: 

0% 

COAOHC: 

0.000877 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00232 

KW-TON: 

1.10" 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

o” 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

"  0 

ECC: 

0"0000629 

ECHC: 

0.00602"38 

NSUCHC: 

0.000609 

MQliiRSClLCOtATibNf 

_;>k'  - 

NSUCC: 

0.00161 

RPOUIRPD  PRESENT 

DDCCHC: 

0.000411 

HRATR 

HRA'R 

DDCCC: 

0.00109 

CLG  HRS  ON: 

3,360 

3,360 

NSC: 

131000 

HT6  HRS  ON: 

5,376 

5,376 

DDCH: 

43100 

H/C  HRS  ON: 

8,760 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

0 

CNWR: 

0 

HTG  HRS  SAVED: 

0 

OAR: 

5.67 

C/H  HRS  SAVED: 

0 

G-409 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  0500 


BUILDING  NAME:  POST  HQ  BLDG 


System  Type:  26 

System  Name:  iPump 

System  Number:  iCT-1 

^  MBtu^r 

J”: 

Schedule  STISP 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

1,115.34 

0.00 

Duty  Cycle 

0.00 

o.oo; 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

1,115.34 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

"aoo~”~ 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 
and  Safety  Alarms 


TOTAL 


OM 


1,1^5.34: 


3.00 


i  UMCS^  ’ 
iGNCTli 
;  NO, 


"  SYSTEM  POINT  AND  ppST.SUMMARY 


.  <  '.X :  iW  “  'VjL'.'i''™ 

^  ^  <!,-■<  ,  t  X,  Xfc(»x 

^  X  -^s  . ^  _  'x  s  .  .  ■■ 

Di-?:,c,.;^--.Ai.;  „  epST 


24 


Scheduled  start/stop  control  - 
Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


1 


1 


$386.00 


$386.(X) 


G-410 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO;  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY;  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 

BLDG:  0500  BUILDING  NAME:  POST  HQ  BLDG 


Building  UA:i  18,291  CONDITIONED  SOFT:  65,453 


System  Type:l26 


System  Name:|Pump 
System  Number:  CT-2 


Category  Number:  Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

41SANDSTONE  BLOCK  ADMINISTRATION 

0700*1700 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

PRES  START: 

SUN: 

MON: 

TUE: 

WED: 

0 

THUR: 

0 

0 

0 

0 

PRES  STOP: 

24 

2~4 

24 

_ 24 

_ 24 

REQ  START: 

0 

0 

'  '  0 

_ ^0 

_ g 

REQ  STOP: 

24 

24 

24 

7T  24 

11  ^ 

FRI: 

~  2~4 

~~~0 


-'"'1:  - 

Motor  HP: 

5.00 

HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

'  0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED  PRESENT 
HR/YR  HRnrR 

CLG  HRS  ON 

3,360  3,360 

HTG  HRS  ON 

5,376  5,376 

H/C  HRS  ON 

8,760  8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

CONSTANTS  i  : 

K'a/ly/r  "si' 

HOAUHC 

27.8 

HOAUH 

44.6 

COAUHC 

0 

COAUC 

0 

HOAOHC 

40.4 

HOAOH 

65 

COAOHC 

0.000877 

COAOC 

0.00232 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.0000629 

ECHC 

a'0000238 

NSUCHC 

0.000609 

NSUCC 

0.00161 

DDCCHC 

b-000411 

DDCCC 

0.00Y09 

NSC 

131000 

DDCH 

43100 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-411 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  0500 


BUILDING  NAME:  POST  HQ  BLDG 


ji^noNsua 

IpIRT 

System  Type:  26 

System  Name:  jPump 

System  Number:  ^T-2 

— _ _ : 

Schedule  ST/SPj 
OptST/SP 
Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OAl^et 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

~  TOTAL  .  1  - 


kVI^r  i "  WeftTO  '1 

0.00; 

.00! 

0.00 

0.00 

1,115.34 

0.00, 

0.00 

0.00: 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

1,115.34 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

aDo"" 

0.00 

d.oo 

000"" 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

mvi 


3FUNCTN  “  UMCS.APPUCATION 

N<iiS 


EM  POINT  ANDCOST  SMMMAR^^^r 

;^i>o  p  AO  „ 

Points"  POINTS  points 


24  Scheduled  start/stop  control  - 

Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


iliw 


$386.00 


$386.00 


G-412 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0500 


BUILDING  NAME:  POST  HQ  BLDG 


Building  UA:; 


18,291 


CONDITIONED  SOFT: 


_  65,453 


System  Type:|22 


System  NameijHeat  pump  unit 


System  NumbeniHP-l 


Catagory  Number:  Construction:  lUse: 

Occupancy  HRS: 

Occupancy  Days: 

4SANDSTONE  BLOCK  ADMINISTRATION 

0700-1700 

M-F 

Weeks  of  Winter: 


Weeks  of  Summer: 


32 

lo 


PRES  START: 


5  sss  t  v'  r?r 

SUN:  MON:  TU^  WED: 

”o 


PRES  STOP:  ~~ 

24 

24 

24 

7”  M 

REQ  START:  _ 

0 

_ 7 

7 

7 

REQ  STOP: 

0 

17 

17 

17 

Motor  HP: 

'  f/,' ' 

i.50 

HP  Effic: 


0.74 


Load  Factor: 


CFM-HTG: 


0.80 

6,960 


CFM-CLG: 


%OA: 


%Area: 


CHILLER  CAP  (TONS): 


KW-TON: 


BLR  CAP  INPUT  (BTUH): 
BLR  CA^OUTPUT  (BTUH):" 


tiOURy  CALCULATIONS 


6,960 

0% 

16% 

0 

"o.od 

0 

d 


REQUIRED  PRESENT 


CLG  HRS  ON 

1,000 

^37360 

HTG  HRS  ON 

1,600 

5,376 

H/C  HRS  ON 

2,607 

8,760 

CLG  HRS  SAVED 

27360 

HTG  HRS  SAVED 

3.776 

C/H  HRS  SAVED 

67i53 

THUR: 

~^0 

~Y 

iT 


FRI: 

SAT: 

0 

0 

_ ^ 

24 

_ 7 

0 

17 

CONSTANTS 

HOAUHC: 


HOAUH: 


COAUHC: 


COAUC: 


27.8 

44.6 

0 

0 


HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

d7ooo4Yi' 

DDCCC: 

o.odi"o"9 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

Y775 

CNWR: 

0 

OAR: 

5.67 

G-413 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CVWV 


BLDG:  0500 


BUILDING  NAME: 


POST  HQ  BLDG 


System  Type: 


22 


System  Name: 


Heat  pump  unit 


System  Number: 


iHP-1 


:  kWh/yr.  £  T 

-MSMVr 

,?  mm 

i 

Schedule  ST/SP: 

0.00 

7,443.29; 

0.00 

OptST/SPi 

0.00 

368.97 

0.00| 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

26,079.75 

383.38 

Sub  Total 

0.00 

33,892.01 

383.38 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

~q7oq 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

..  .  TOTAL  ■  !  ' 

froo 

. 

.  .  i  . . . . . . . 

Scheduled  start/stop  control 
Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


$1,213.00 


$1,213.00 


G-414 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0500 


BUILDING  NAME:  POST  HQ  BLDG 


Building  UA: 


18,291 


CONDiTIONED  SOFT: 


65,453 


System  Type:|22 

System  Name: 

Heat  pump  unit  ; 

System  Number: 

HP-2  - 

:ic!s 


ICatagory  Number;  {Construction: 


Use; 


Occupancy  HRS: 


4ISANDSTONE  BLOCK 


ADMINISTRATION 


'Occupancy  Days; 


0700-1700 


M-F 


Weeks  of  Winter:! 


32! 


Weeks  of  Summer;! 


20 


SYSTEM  OPERATING  SCHEPULC 


PRES  START: 

SUN: 

MON: 

TUE: 

VVED: 

'""'THURr"''" 

FRI: 

SAT: 

0 

0 

0 

_ a 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

7 

_ 7 

7 

7 

7  ^ 

0 

REQ  STOP: 

0 

17 

17 

17 

T7 

17 

0 

Motor  HP: 

1.50 

HOAUHC: 

27.8 

HP  Effic: 

0.74 

HOAUH: 

44.6 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

8,300 

COAUC: 

0 

CFM-CLG: 

8,300 

HOAOHC: 

40.4 

%OA: 

0% 

HOAOH: 

65 

%Area: 

17% 

COAOHC: 

0.000877 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00232 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND; 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.0000629 

ECHC: 

0.0000238 

l¥dURS  CALCOUlTibNS^^^-i  > 

V4‘'-  i/' 

NSUCHC: 

NSUCC: 

0.000609 

"6700161 

REQUIRED  PRESENT 

DDCCHC: 

0.666411 

HRrrR  HR/YR 

DDCCC: 

'o7ooio9 

CLGHRSON;  1,000 

3,360 

NSC: 

131666 

HTGHRSON:  1,600 

5,376 

DDCH: 

43100 

H/C  HRS  ON:  2,607 

8,760 

OPT: 

^05 

CLG  HRS  SAVED:  2,360 

HTG  HRS  SAVED:  3.776 

C/H  HRS  SAVED:  6,153 

CHWR: 

17^5 

CNWR; 

OAR: 

6 

5.67 

G-415 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  0500 


BUILDING  NAME: 


POST  HQ  BLDG 


System  Type: 


72 


System  Name:  Heat  pump  unit 

System  Number:  lHP-2 

- - 

eg.'.: 

M%r^ 

r;  . 

Schedule  ST/SP 

o.oo; 

7,44^79 

0.00 

Opt  ST/SP 

0.00 

368.97 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

31,100.85 

407.34 

Sub  Total 

0.00 

38,913.11 

407.34 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

~  0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

_ 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 

0.00 

and  Safety  Alarms 

407.34: 

~ -r- 

OM 

Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


i"gEsaa^’'Sit?^;'»aa£; 


$1,213.00 


$1,213.00 


G-416 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW 


Motor  HP: 

Coo' 

HP  Effic: 

0.79 

Load  Factor: 

0.80 

CFM-HTG: 

8,440 

CFM-CLG: 

8,440 

%OA: 

0% 

%Area: 

15% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH); 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED  PRESENT 
HR/YR  HRA^R 


CLG  HRS  ON: 

1,000 

3,360 

HTG  HRS  ON: 

1,600 

5,376 

H/C  HRS  ON: 

2,607 

8,760 

CLG  HRS  SAVED:  2,360 

HTG  HRS  SAVED:^  ^76 

C/H  HRS  SAVED:  Cl  53 


HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

0.00041 1 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-417 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO;  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  0500 


BUILDING  NAME:  POST  HQ  BLDG 


System  Type: 


System  Name:  Heat  pump  unit 

System  Number:  HP-3 

1 . '•  fUNcnca^^i-vi--  ^ 

Schedule  ST/SP 

0.00; 

13,944.40 

0.00 

Opt  ST/SP 

0.00 

691.23 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

31,625.44 

359.42 

Sub  Total 

0.00 

46,261.07 

359.42 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

“  0.00 

HW  OA  Reset 

0.00 

.  0.00 

b.oo 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

TOTAL  ■' 

bMcsTi'&-  ’  ■  V  "  v-  . 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 

■  ■'  i;:  ■ '  TOTix,:  ■ " 


$1,213.00 


$1,213.(K» 


G-418 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG;  0500 


BUILDING  NAME:  POST  HQ  BLDG 


Building  UA:^ 


18,291: 


CONDITIONED  SOFT: 


System  Type: 

22 

System  Name: 

Heat  pump  unit  I 

System  Number: 

HP-4  ! 

65,453: 


Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

4 

SANDSTONE  BLOCK 

ADMINISTRATION 

10700-1700 

M-F 

Weeks  of  Winter:! 


32 


Weeks  of 

Summer: 

20 

pYSfEM  OPE^flNGliCHEPll^^ :  f 

JliiPif?: 

mm 

WB~M 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0  ! 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

7 

7 

y 

7 

7 

_ 0 

REQ  STOP: 

!  0,  : 

17 

_ 17  : 

17 

_ j\Z 

17 

0 

^NSTANTSm 


Sr?'"'.' 


ss: <,'K?  .1'  AV  "",5''-'..'.-  ...  .O'  ..'... 

Motor  HP:  5  00 

HOAUHC: 

27.8 

HP  Effic: 

0.82 

HOAUH: 

44.6 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

13,760; 

COAUC: 

0 

CFM-CLG: 

13,760 

' 

HOAOHC: 

40.4 

%OA: 

0% 

HOAOH: 

65 

%Area: 

18% 

COAOHC: 

0.000877 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00232 

KW-TON: 

0.00 

DC  DUTY: 

6.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.0000629 

ECHC: 

6.0000238 

NSUCHC: 

0.000609 

B)W^aLGtmtiaig: 

NSUCC: 

0.00161 

RPnilIRPD  PRESENT 

DDCCHC: 

0.000411 

HRIYR 

HRA'R 

DDCCC: 

0.00109 

CLG  HRS  ON: 

1,000  3,360 

NSC: 

131000 

HTG  HRS  ON: 

1,600  5,376 

DDCH: 

43100 

H/CHRSON: 

2,607  8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,360 

CNWR: 

0 

HTG  HRS  SAVED: 

3,776 

OAR: 

5^7 

C/H  HRS  SAVED: 

6,153 

G-419 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  0500 


BUILDING  NAME:  POST  HQ  BLDG 


System  Name: 


Heat  pump  unit 


System  Number: 


iHP-4 


Schedule  ST/SP 

"  o.m 

22,5CK).15 

0.00 

Opt  ST/SP 

0.00; 

1,115.34: 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

51.559.96 

431.30 

Sub  Total 

0.00 

75,175.46 

431.30 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

p-'-'-  TOTAL  •; 

_  _ 

;  75,175.45^ 

431^ 

•,  jf';. ;;  '  ''^00; 

F  ^  '  ■  TTPICAL  SYSTEM  PC 

Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


TOTAL: 


WmZ: 


$1,213.00 


$1,213.00 


G-420 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0500 


BUILDING  NAME:  POST  HQ  BLDG 


Building  UA:| 


18,291 


CONDITIONED  SOFT: 


65,453 


System  Type:  22 


System  Name:  [Heat  pump  unit 


•i 


System  Number:  HP-5 


Category  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

4!SANDSTONE  BLOCK 

ADMINISTRATION 

10700-1700 

iM-F 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


ISilljig 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

""T4 

REQ  START: 

_ ^0; 

7 

7 

izn 

7 

______ 

0 

REQ  STOP: 

"o 

’  17  ~ 

17 

17 

17 

“o 

CONi^NtS':  ,. 


Motor  HP 

5.00 

HOAUHC: 

27.8 

HP  Effic 

0.82 

HOAUH: 

44.6 

Load  Factor 

0.80 

COAUHC: 

0 

CFM-HTG 

15,480 

COAUC: 

0 

CFM-CLG 

15,480 

HOAOHC: 

40.4 

YoOA 

0% 

HOAOH: 

65 

%Area 

20% 

COAOHC: 

0.000877 

CHILLER  CAP  (TONS) 

.  0 

COAOC: 

0.00232 

KW-TON 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH) 

0 

DC  DEMAND:  ^ 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

0 

ECC: 

0.0000629 

ECHC: 


0.0000238 


MQJJ!R$:CALCMpmQNi 

iilMI 

,y.. 

NSUCC: 

0.00161 

REQUIRED  PRESENT 

DDCCHC: 

0.000411 

HR/YR 

HRA^R 

DDCCC: 

0.00109 

CLG  HRS  ON: 

1,000 

3,360 

NSC: 

131000 

HTG  HRS  ON: 

1,600 

5,376 

DDCH: 

43100 

H/C  HRS  ON: 

2,607 

8,760 

OPT: 

305 

CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153 

CHWR: 

CNWR: 

”OAR: 


17.5 

0 

5.67 


G-421 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 

LOCATION;  FT.  RILEY,  KS 

EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CVWV 

BLDG:  0500 

BUILDING  NAME;  POST  HQ  BLDG 

Sl^CALCULATION  SUMMARy”  Ife! 

System  Type:  22 

System  Name:  iHeat  pump  unit 

! 

System  Number:  IHP-5 

FUNCTION S'- : 

i  Schedule  ST/SP' 

0.00 

22.500.15 

0.00 

OptST/SP 

o.oo: 

1,115.a4i 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

58,004.95 

479.22 

Sub  Total 

0.00 

81,620.45 

479.22 

Economizer 

0.00 

0.00 

0.00 

VentMation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

~ '  HW'OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

r  .  TOTAL 

,8.1i«20;45 

:0.0® 

ifUMdSC"'""  ■" 

IfUNCTN: 

20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


$1,213.00 


G-422 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND; 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238" 

NSUCHC: 

0.000609 

^  NSUCC: 

0.00161 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17.5 

Cm/R: 

d 

OAR: 

^’67 

G-423 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  0500 _ 

System  Type:  122 

System  Name:  IHeat 

System  Number:  lHP-6 


BUILDING  NAME:  POST  HQ  BLDG 

it  CAlJCULAf  idRWMli^RY 


i22 _ 

IHeat  pump  unit 
iHP-6 


mumi 


Schedule  ST/SP 

0.001 

13,944.40 

0.00 

Opt  ST/SP 

0.00 

691.23; 

0.00 

Duty  Cycte: 

O.OOl 

0.00' 

0.00 

Demand  Limit 

0.00 

0.00; 

0.00 

Night  Setback 

0.00 

36,534.13 

335.46 

Sub  Total 

0.00 

51,169.76 

335.46 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.0^ 

0.00 

HW  OA  Reset 

0.00 

0^ 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

o".oo~ 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL 


51,18».7«r 


L:DMCSyc 

liAcm  -1^ 

-  'NO. 


:TYeiCfL  SYSTEM  POINT  A(<D  COST  SUMMARY  ; .  _  , 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


POINTS.  POINTS  POINTS  POINTS 


COST 


$1,213.00 


TOTAL- 


SI  ,213.00 


G-424 


BUILDING  509 

ADMINISTRATION  GENERAL  PURPOSE 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


BLDG:  0509  BUILDING  NAME:  ADMIN  GEN  PURPOSE 

!  Building  UA:?  2.825|  CONDITIONED  SOFT:;  TOJOS 


vfk  ■  1-  '  ri  ’  :  IV  v'^ 

System  Type: 

22 

System  Name: 

Heat  pump  unit 

System  Number: 

HP-1 

SVfrf'^wjlgglg^ 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

4 

SANDSTONE  BLOCK 

ADMINISTRATION 

0700-1700 

!M-F 

I  Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

imlM  opifwma  sSuEDuil 

:>K"V 

.isgvsjwA  w"f 

WED: 

THUR: 

i  r: 

FRI: 

PRES  START: 

SUN: 

MON:  fuE: 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

Zm 

REQ  START: 

0 

7 

_ 7 

3ZIz 

ZIZz 

REQSTOP: 

0 

17 

17 

. 17'  ”1 

J7 

... 3;r'“T  •  r  “rrT-'T'LJT:" 


SAT^ 

Ig 

_  ^4 

~.9. 

d 


mm 


.v,>  V<\ 

S;i3.«irg£.-;MU  i” . . 


Motor  HP: 

1.50 

HP  Effic: 

0.74 

Load  Factor: 

0.80 

CFM-HTG: 

8,440 

CFM-CLG: 

8,440 

%OA: 

0% 

%Area: 

100% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

~0 

jlMiR^AlCCOLATiONS- 

(  y  ..  , 

REQUIRED  PRESENT 
HR/YR  HRrrR 

CLG  HRS  ON: 

1,000  3,360 

HTG  HRS  ON: 

1,600  5,376 

H/C  HRS  ON: 

2,607  8,760 

CLG  HRS  SAVED 

2,360 

HTG  HRS  SAVED 

3,776 

C/H  HRS  SAVED 

6,153 

CON$TANTS 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-425 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  0 1 -94-D-0033 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM 


BLDG:  0509 


BUILDING  NAME: 


ADMIN  GEN  PURPOSE 


System  Type 


System  Name: 

|Heat  pump  unit 

System  Number: 

HP-1 

Schedule  ST/SP 

o.oo: 

7.443.29 

0.00 

OptST/SP| 

0.00 

368.97 

O.OOi 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00^ 

0.00 

0.00, 

Night  Setback 

0.00 

31,625.44 

370.08 

Sub  Total 

0.00 

39,437.70 

370.08 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

ooo 

0.00 

HW  OA  Reset 

0.00 

o".^ 

'  0.00 

Chilled  Water  Reset 

0.00 

0.00 

“  '  0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

rvTk 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


39,437*70i 


.  07O,O8i 


0*00 


Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


iiHi 


■  ,.*.4 


$1,213.00 


111^213, 00 


G-426 


BUILDING  512 

SENIOR  ENLISTED  QUARTERS 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


BLDG:  0512 


BUILDING  NAME:  SR  ENL  QTRS 


Building  UA:; 


System  Type:|l5 

System  Name:|Smal)  Single  Zone  air  handling  unit 
System  NumberlAHU*^ 


CONDITIONED  SOFT: 


Category  Number:  |Construction: 

I  6ISANDSTONE  BLOCK 

Weeks  of  Winter: 

Weeks  of  Summer: 


{Use: 

Ibarracks 


Occupancy  HRS: 


Occupancy  Days: 


PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


SUN:  MON: 

a  I  0 


INPUTS 


IN:  TUE:  WED:  THUR: 

lo  0  0 

24  24  ^  ^ 

lo  d  0  Z.  ~~A 

24  24  ^  ^ 


Motor  HP: 


HP  Effic: 

0.79 

Load  Factor: 

0.80 

CFM-HTG: 

1,250 

CFM-CLG: 

1,250 

%OA: 

10% 

%Area: 

8% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

1bLR  cap  output  (BTUH): 

0 

HRA'R 

HRATR 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376{ 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

0000-2400 

,M-F:  SAT-SUN 

SAT: 

0 

_ 24 

0 

24 

iTANTS  '  f  ,■  •  > 

HOAUHC; 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC; 

0 

HOAOHC: 

8-06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000895 

DDCCC: 

0.000237 

NSC: 

18900 

DDCH: 

37600 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-427 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION :  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM 


BLDG:  0512 


BUILDING  NAME:  SR  ENL  QTRS 


System  Type: 

i15 

System  Name: 

jSmall  Single  Zone  air  handling  unit 

System  Number: 

AHU-1 

_ 

i:  5:l 

Schedule  ST/SP 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

4.62 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

3.28 

Sub  Total 

4.62 

0.00 

3.28 

Economizer 

0.00 

1,105.95 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

980.02 

6.53 

HW  OA  ReseT 

0.00 

OJ^  " 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

ChiUer  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

TOTAL  _  J 

'  ='  4'';' 1 , . ,  "p; . '  '^*523 

,  2,085.97. 

^9.321'  ,  -  .,v/  V- 

xoo 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


0 

0 


0 

0 


3 

0 


6 


$348.00 


$1,097.00 

$272.00 

$399.00 


G-428 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT,  RILEY,  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

09-Dec-95 

JM 


BLDG:  0512 


Building  UA:! 


BUILDING  NAME:  SR  ENL  QTRS 

2,172;  i  CONDITIONED  SQF^ 


System  Type: 

3 

System  Name: 

Small  steam  boiler 

System  Number: 

BLR-1 

-,Rt^ ,  Kg'S  L  '  '*  ''v™  ;Vv, 


Catagory  Number:  Construction: 
r  ejsANDSTONE  BLOCK 


lUse: 

Ibarracks 


lOccupancy  HRS: 
iOOOO-2400 


Occupancy  Days: 
M-F;  SAT-SUN 


I 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

!  0 

'  0 

0 

0 

o: 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

_ ^ 

24 

24 

REQ  START: 

0 

0 

0 

0 

0  ; 

0 

0 

REQ  STOP: 

24 

_ 24  , 

24 

24 

24 

24 

24 

Motor  HP:; 
HP  Effic:r 
Load  Factor: 
CFM-HTG: 
CPM-CLG: 
%OA: 
%Area: 


KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

1,611,000 

BLR  CAP  OUTPUT  (BTUH): 

1,289,000 

V -r ~ 

— 

REQUIRED  IPRESENT 

HRA'R  IHRA^R 

CLG  HRS  ON: 

3,360! 

3,360; 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 
HTG  HRS  SAVED: 
C/H  HRS  SAVED:; 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17, 

DC  DEMAND: 

0.17, 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000895 

DDCCC: 

i  0.000237 

NSC: 

1  18900 

DDCH: 

37600 

OPT: 

_ _ 

CHWR: 

17.5 

CNWR:; 

0 

OAR:| 

5.67 

G-429 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  0512 


BUILDING  NAME:  SR  ENL  QTRS 

EliRGY  CALcuuvndN  s8mmar¥' 


iSystem  Type: 

13 

ISystem  Name: 

ISmall  steam  boiler 

ISystem  Number: 

iBLR-1 

I _ _ _ _ _ _ _ 

'a  ■ 

Schedule  ST/SP 

0.00 

.00, 

0.00 

Opt  ST/SP 

0.00 

o.oo; 

o.oo: 

Duty  Cycle 

0.00 

o.ooi 

0.00 

Demand  Limit 

0.00 

o.oo; 

0.00, 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0,00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

I 

4.00 

:-TOTAL£i:^ 

G-430 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


BLDG:  0512  BUILDING  NAME:  SRENLQTRS 

I  Building  UA:|  2.172i  CONDITIONED  SQFT:i  ^"^13.619 

i  _ "system  Type:|8  ^  _ | 

I  System  NamerlAIr  cooled  DX  compressor  _  i 

I  System  Number:|cH>1  ‘ 


Occupancy  HRS:  Occupancy  Days: 

“  IOOOO-2400  M>;SAT-SUN 


batagory  Number:  [Construction: 
i  6|SANDST0NE  BLOCiT 

Weeks  of  Winter: 

Weeks  of  Summer: 


Use: 

BARRACKS 


jfiMlOPiBM 

Wg^c 

iHEOiJl 

-li/lSf /'■  -S-  S'," 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  I 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START:  [ 

0 

0  [ 

0 

_ _ 0 

0 

0 

REQSTOP: 

24 

24 

24 

24 

24 

HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

10 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

b 

CLG  HRS  ON:  3,360,  3,360 

HTG  HRS  ON:  5,376  5,376 

H/C  HR¥^N:  8,760  8,760 


CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0 

GGiisOT  m  Jpiliili 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0."l7 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000895 

DDCCC: 

0.000237 

NSC: 

18900 

DDCH: 

37600 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-437 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  0512 

System  Type: 


BUILDING  NAME:  SR  ENL  QTRS 


.;s 


iSystem  Name: 

Air  cooled  DX  compressor 

System  Number: 

lCH-1 

p';Cv  ;V': 


KWh/yr 


yismt 


Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

,  TOTAL  T 


Itt- 


Schedule  STtSP 

0.00; 

.00: 

0.00; 

Opt  ST/SP! 

0.00- 

0.00: 

0.00; 

h  Duty  Cycle 

0.00 

o.ool 

0.00 

Demand  Limit 

0.00 

0.00 

o.oo; 

Night  Setback 

0-00 

0.00 

o.oo: 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

“  HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

175.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

8.42 

0.00 

0.00 

.  .2WPlCA|.:ilYS:ipM  POINT  AND  COST  SUMMARY 


mwmms; 


Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 

;1K';TOT^=  , 


'^;t0iMTS  POINTS  POINTS  POINTS^ 


-!iSf ;.  iSiftp®  if: 


WM^- 


$243.00 


$243.00 


G-432 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


BLDG:  0512 

Building  UA: 


BUILDING  NAME:  SR  ENL  QTRS 

2,172  CONDITIONED  SOFT: 


System  Type:|6 

System  Name:|Smal!  air  cooled  chiller 
System  Number:|CH-2 


v  :.k>' 

iCatagory  Number:  {Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

eSANDSTONE  BLOCK  BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

_ _ P 

_ 0 

’  0 

0 

0 

REQ  STOP: 

24 

24 

24 

7  24 

~24' 

_ _ ^24 

24 

INPUTS 


MotorHP 

2.00 

HP  Effic 

0.78 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

30 

KW-TON 

1.10 

BLR  CAP  INPUT  (BTUH) 

. .  ,  ^ 

BLR  CAP  OUTPUT  (BTUH) 

0 

ftdURS  CALCUQ\TjdM5i; 

. o. r.5 - 

REQUIRED  PRESENT 
:HR/YR  HRATR 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0"0000^5 

DDCCC: 

0.000237 

NSC: 

18900 

DDCH: 

37600 

OPT: 

.  0 

CHWR: 

17.5 

CNWR: 

'  0 

OAR: 

5.67 

G-433 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

BLDG-  0512  BUILDING  NAME:  SR  ENL  QTRS 


iSystem  Type: 


ISystem  Name: 


Small  air  cooled  chiller 


System  Number: 


iCH-2 


FtiNCttCfti-^-  4:  >: 

Schedule  ST/SP 

wmmsmrn 

0.00 

.00; 

0.00 

Opt  ST/SP 

0.00 

0.00; 

o.oo: 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

1.17 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

1.17 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

“  DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

0.00 

^  0.00 

Chilled  Water  Reset 

0.00 

525.00 

b.oo 

Condenser  Water  Reset 

0.00 

^.00 

0.00 

Chiller  Demand  Limit 

25.25 

"  "  ^  "o’oo 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

t:  TOTAL  ■  ■■  ■  r 

o'  -'-oOr.  ,  vr~-r  •-  .0  ■  =^00; 

5- 

„  ....  , 

'-IvpojNTS  V/^OINTS  -..PQINIS, POINTS- 


»UNCTN  ,  ..  ... 


10 


11 

16 

42 


Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control  - 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

Alarms  -  Chiller 

Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 


0 

1 


0 

0 


2 

0 


0 

0 


$386.00 


$664.00 

$281.00 

$150,00 


$1,481.00 


G-434 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


BLDG:  0512 


BUILDING  NAME:  SR  ENL  QTRS 


Building  UA:! 


2,172 


CONDITIONED  SOFT: 


13,619 


System  Type:|5 


System  Name: Steam  to  hot  water  converter 


System  Number:|CV-1 


jCatagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

i  eiSANDSTONE  BLOCK 

BARRACKS 

0000-2400 

Weeks  of  Winter: 

T2 

Weeks  of  Summer: 

20 

Occupancy  Days: 
"M-FiSAT-SUN 


SUN: 

CHlbUl 

lAOH: 

-tuBr 
. 0 

WED: 

6 

thurT 

■1 

FRI: 

sat7  " 

SYSTiMOfiER 

PRES  START: 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

. 24 

24 

.24  ^ 

‘  24 

’  24 

REQ  START: 

i  0 

0 

_ 0 

0 

__ 

0 

REQ  STOP: 

24 

24 

24 

77  24  ~ 

24 

24 

*m:  V  j 

Siisilm 

Motor  HP 

2.00 

HOAUHC: 

0 

6 

HP  Effic 

0.78 

HOAUH: 

Load  Factor 

0.80 

COAUHC: 

0 

CFM-HTG 

0 

COAUC: 

0 

CFM-CLG 

0 

HOAOHC: 

8.06 

%OA 

0% 

HOAOH: 

13 

%Area 

0% 

COAOHC: 

. . 0.000274 

CHILLER  CAP  (TONS) 

0 

COAOC: 

0.6’00725 

KW-TON 

0.00 

DC  DUTY: 

0.’l7 

BLR  CAP  INPUT  (BTUH) 

1,289,000 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

. ’~l’289,000 

ECC: 

6.000267 

iaaURWCALdutAtibNS 


ECHC 


NSUCHC 


REQUIRED 
HRATR 


CLG  HRS  ON 

3,360 

HTG  HRS  ON 

5,376 

H/C  HRS  ON 

8,760 

CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0 

PRESENT 

HRATR 

’3,360 
5,376 


NSUCC 

DDCCHC 


DDCCC 


NSC 


DDCH 


8,760 


OPT; 


CHWR 

CNWR 

OAR 


0.000101 
‘  0 

. 0 

0. 0006895 
0.000237 
18900 
37600 
0 

17^5 

. . ~~0 

5.67 


G-435 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM 


BLDG: 


BUILDING  NAME:  SR  ENL  QTRS 

iNffGf  C&CUUtiON  SUM^^ 


System  Type: 

5 

System  Name: 

ISteam  to  hot  water  converter 

System  Number: 

:CV-1 

Schedule  ST/SP 

0.00 

.00; 

0.00 

Opt  ST/SP 

0.00 

o.oo: 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

o’oo 

0.00 

HWOA  Reset 

0.00 

0.00 

7.31 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

“aoo 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

nn 

Maintenance,  Run  Time, 
_ and  Safety  Alarms 

i'3#^3roTALMsM: 


“V  :ir, 

■  . .  NOf-'. 


■'  ‘p6iN“ 


Scheduled  start/stop  control  -  STM- 
HW  Cnvrtr;  Optimum  start/stop 
control  -  STM-HW  Cnvrtr;  Night 
setback  -  STM-HW  Cnvrtr 

Hot  \water  reset  -  STM-HW 
Converter 


pOTiiiTC -1^  ' 


COST  ■ 


$386.00 


$1,109.00 


$1,495.00 


G-436 


BUILDING  540 

OFFICERS  QUARTERS  MILIT 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN 


BLDG:  0540 

Building  UA:i 


BUILDING  NAME:  OFF  QTRS  MILIT 
3,238  !  CONDITIONED  SOFT:  14,528 


System  Type:|1 


System  Name:|Small  hot  water  boiler 


System  Number:  BLR- 1 


T  --r"  -- 

i -■  \  W*:; ' 

iCatagory  Number:  jConstruction: 

iUse: 

Occupancy  HRS: 

Occupancy  Days: 

1  eiSANDSTONE  BLOCK 

BARRACKS 

0000-2400 

!M-F;  SAT-SUN 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


SYSTEM  OPERjffiNG 

SUN:  MON:  fuE:  WED:  THUR: 

FRI:  SAT: 

PRES  START: 

'  0 

0 

0 

o 

o 

1  i 

o 

o 

PRES  STOP:  ■ 

24 

24 

24 

24  24 

24  24 

REQ  START:  ' 

0 

0 

0 

0  0 

_ g  _ ^ 

REQSTOP: 

24 

24 

24 

24  24 

24  24 

Motor  HP 

■■■•  S;rS-=--  " 

0.25 

HP  Effic 

0.65 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

984,000 

BLR  CAP  OUTPUT  (BTUH) 

828,000 

iloufts^LcOiIAYioi 

at-  '..bS-  s.- 

\  s*'  ... 

REQUIRED 

HRA^R 

PRESENT 

HRA^R 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/CHRSON: 

8,760 

8,760 

CLG  HRS  SAVED:  0 

HTG  HRS  SAVED:  0 

C/H  HRS  SAVED:  6 


CONSTANTS  v 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC:  ~ 

0 

NSUCC: 

0 

DDCCHC; 

0.000^0895 

DDCCC: 

0.0^023^7 

NSC: 

18900 

DDCH: 

37600 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

~’5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 


BLDG:  0540  BUILDING  NAME:  OFF  QTRS  MILIT 


System  Type; 

1 

System  Name: 

'Small  hot  water  boiler 

System  Number: 

BLR-1 

I  Schedule  ST/SP 

0.00 

.00 

o.oo: 

Opt  ST/SP 

0.00 

0.00: 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

o.ob 

0.00 

HW  OA  Reset 

0.00 

0.00 

5.58 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

o.bo"~~ 

0.00 

Remote  Monitoring, 

4.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

TOTAL 

o.atf  ' 

"  4*(M) 

'functn  I 

r  NO.'" 


2 

4 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


0 

0 


0 

0 


0 

2 


3 

0 


TOTAii: 


Wt 


$277.00 


$836.00 

$330.00 


$1,443.00 


G-438 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0540  BUILDING  NAME:  OFF  QTRS  MILIT 


Building  UA:  3,238  CONDITIONED  SOFT:  14,528 


System  Type:!l 


System  Name:iSmall  hot  water  boiler 
System  Number:jBLR-2 


jCatagory  Number: 

{Construction: 

{Use: 

Occupancy  HRS: 

Occupancy  Days: 

6ISANDSTONE  BLOCK 

{barracks 

0000-2400 

iM-F;  SAT-SUN 

Weeks  of  Winter:  32 


Weeks  of  Summer:  20 


PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


SUN:  MON:  TUE: 

0 

24  Z  2^ 

0  ZZ..  Zo  ~o 

"  ^  24  24 


0 

0 

0 

0 

24 

~~24^  ~ 

24 

_ 24 

_ g  _ 

b  1 

0 

_ 24 

I 

24 

24 

'-'‘Tv.'  1:  :  V  ' 

If  f f f  f ^  '''"5  f ' 


Motor  HP: 


HP  Effic: 


Load  Factor: 
~  CFM-HTG: 

CFM-CLG: 

%o^ 

%Area: 

CHILLER  CAP  {T6nS)T 

~kw-ton7 

BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUfPUfyBTUHy 


0.08 

b"64 

“"o^' 

0 

6% 

0% 

6 

ZZ^O.OO 

328,000 

27¥,’obb 


libURi^  CALCULATIONS 

REQUIRED  PRESENT 
HR/YR  HRTTR 

CLGHRSON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

0 

NSUCC: 

b 

DDCCHC: 

0.0000895 

DDCCC: 

0.000237 

NSC: 

18900 

DDCH: 

37600 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-439 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 


BLDG:  0540 


BUILDING  NAME:  OFF  QTRS  MILIT 


System  Type: 

!1 

■  ; 

System  Name: 

iSmall  hot  water  boiler 

System  Number: 

BLR-2 

p  7  FUNCTION  -  r  t  :  imit  ■- 

’ -'iwitiwyi:  ■■  r 

Schedule  ST/SP 

0.00 

.00! 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

o.oo: 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

O.CX) 

0.00 

Sub  Total 

0.00 

0.00 

0,00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recircuiation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

o.do 

HW  OA  Reset 

0.00 

0.00 

1.86 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

Remote  Monitoring, 

4.00 

Maintenance,  Run  Time, 
and  Safety  Alarms 


TOTAL 


fiM.. 


4.00 


2 

4 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


0 

0 


0 

2 


3 

0 


$277.00 


$836.00 

$330.00 


SSiiaiMP' 


G-440 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN 


BLDG:  0540 


BUILDING  NAME:  OFF  QTRS  MILIT 


Building  UA: 


3,238 


CONDITIONED  SOFT: 


14,528 


System  Type:t8 


System  Name:  Air  cooled  DX  compressor 


System  Number: ICH-1 


Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

6SANDSTONE  BLOCK 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 


32. 


Weeks  of  Summer: 


20 


Wei^f iiNQ  SCHEPUlg 


\  J- 


SUN: 

MON:  fuE:  WED: 

THUR: 

FRI:  SAT: 

PRES  START:  0 

o 

O 

o 

0 

0  0 

PRES  STOP:  ~  24 

24  24  24 

-  ^  “ ‘124 

REQ  START:  _ 0 

0  0  0 

0 

0  0 

REQSTOP:  _ 24 

24  24  24 

_ ^ 

24  24 

mpufs  -  \  . 

-TIh.:, ; ' “s;:  .  t:-'  '  ‘'Ai;r:r' 

Motor  HP: 

0.00 

HOAUHC: 

0 

HP  Effic: 

0.64 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

8.06 

%OA: 

0% 

HOAOH: 

13 

%Area: 

0% 

COAOHC: 

0.000274 

CHILLER  CAP  (TONS): 

40 

COAOC: 

. 0. 0"00725 

KW-TON: 

Tio 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

Id 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.000267 

ECHC: 

o’ 000101 

ioiRSCALCULAtlONS 

__  ..  . . . . 

NSUCHC: 

0 

.  o  '' ;  '.'"<,''.5'  ;; '  ’ 

NSUCC: 

0 

REQUIRED  PRESENT 

DDCCHC: 

0.0000895 

HR/YR 

HRA^R 

DDCCC: 

0.000237" 

CLG  HRS  ON: 

3,360  3,360 

NSC: 

18900 

HTG  HRS  ON: 

5,376  5,376 

DDCH: 

37600 

H/C  HRS  ON: 

8,760  8,760 

OPT: 

0 

CLG  HRS  SAVED: 


HTG  HRS  SAVED: 


C/H  HRS  SAVED: 


CHWR: 

CNWR: 


OAR: 


17.5 

0 

5.67 


G-441 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01  -94-D>0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


BLDG:  0540 

It-  '  - 

BUILDING  NAME:  OFF  QTRS  MILIT 

*MlNP?§y  CALCUU^XION  SUMR^RY 

System  Type: 

18 

System  Name: 

Air  cooled  DX  compressor 

iSystem  Number: 

iCH-1 

1406-001 

16-Sep-95 

JM/AJN 


Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


Schedule  ST/SP 

0.00 

.001 

0.00 

Of^ST/SP 

0.00; 

0.00: 

0.00, 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

'  abo 

HW  OA  Reset 

0.00 

0.00 

oToo 

Chilled  Water  Reset 

0.00 

700.00 

0.00~~" 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

33.66 

0.00 

0.00 

TYPICAL  SY$TEM 


P'-NO.V  .  ; 


»cMSitri8»d«ffi 


Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


TOTALj 


■>-POIN*&.  jy-  ■ 


sSiSillW^l 


$243.00 


$243.00 


G-442 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 

1406-001 

16-Sep-95 

JM/AJN 

BLDG:  0540 

BUILDING  NAME: 

OFF  QTRS  MILIT 

Building  UA: 

3,238' 

CONDITIONED  SOFT: 

14,528 

System  Type:i24 

1 

System  Name:iDual  temperature  water  pump 

System  Number:]DTWP-1 

1 

1  i  S 

Category  Number:  iConstruction: 

Use: 

lOccupancy  HRS: 

Occupancy  Days: 

e^SANDSTONE  BLOCK 

BARRACKS 

10000-2400 

:M-F;  sat-sun 

Weeks  of  Winter: 


32i 


Weeks  of  Summer: 


20 


s^fEM^ER^NaMeeUiI 

“O'-  - 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

_ g 

0 

0 

PRES  STOP: 

24 

_ 24  _ 

~24  ~ 

24 

_ 24 

_ 24 

REQ  START: 

_ g 

0 

0 

_ ^g 

0 

0 

0 

REQ  STOP: 

"  ^4 

24 

24 

24 

24 

24 

24 

"“Motor  HP 

"" . '2.06 

HP  Effic 

0.71 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

loMSCALctiLATldNS  >  ^  . 

REQUIRED  PRESENT 

HRTTR  HRA^R 

CLG  HRS  ON: 

3,360  3,360 

HTG  HRS  ON: 

5,376  5,376 

H/C  HRS  ON: 

8,760  8,760 

CLG  HRS  SAVED: 

d 

HTG  HRS  SAVED: 

.  d 

C/H  HRS  SAVED: 

0 

CONSTANTS 

-.a;../* 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC; 

0.000267 

ECHC; 

0.000101 

NSUCHC; 

0 

NSUCC: 

0 

DDCCHC: 

0.0000895 

DDCCC: 

0.000237 

NSC: 

18900 

DDCH: 

37600 

OPT: 

6 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-443 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM/AJN 


BLDG:  0540  BUILDING  NAME:  OFFQTRSMILIT 


ilSte 


System  Type: 


124 


System  Name: 
System  Number: 


|Dual  temperature  water  pump 


!DTWP-1 


If^ 

Schedule  ST/SP 

0.00 

.cS| 

0.00’ 

-  Opt  ST/SP 

0.00 

O.OOi 

aool 

Duty  Cycle 

0.00 

0.00 

0.00' 

Demand  Limit 

3.43 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

3.43 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

t  TOTAL  1 

1 

y, 

3.43J 

V ,  :r  '  .  '  om 

Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


$1,418.00 


$1,418.00 


G-444 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0540 


BUILDING  NAME:  OFF  QTRS  MILIT 


I 


Building  UA:| 


3,238 


System  Type;l24 

I  System  Name: Dual  temperature  water  pump 


CONDITIONED  SOFT: 


14,528 


System  Number:!DTWP-2 


jCatagory  Number:  IConstruction: 


Use: 


Occupancy  HRS: 


Occupancy  Days: 


6ISANDSTONE  BLOCK 


BARRACKS 


0000-2400 


M-F;  SAT-SUN 


Weeks  of  Winter:; 


32 


Weeks  of  Summer: 


20 


-  •  "  -rr.'s^ 

',1 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

_ 0 

P 

0 

0 

PRES  STOP: 

24 

24 

11124 

_ 24 

24 

REQ  START: 

_  , 

0 

~0 

11^1^ 

0 

0 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

““24 

Inputs 

Motor  HP 

■■S  ;r-:r'r 

2.00 

HP  Effic 

0.78 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

. . .  "~aoo 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

REQUIRED  PRESENT 
HRA^R  HRATR 


CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

cThHR^SAVED: 

0 

coN$mNT$ 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

aoooo^s 

DDCCC: 

0.000237 

NSC: 

18900 

DDCH: 

37600 

OPT: 

0 

CHV\^r 

17.5 

CNWR: 

0 

OA^ 

5.67 

G-445 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN 


BLDG:  0540 

BUILDING  NAME:  OFF  QTRS  MILIT 

AtbUlATip^§UMMARy 

..... 

System  Type:  24 

ISystem  Name:  Dual  temperature  water  pump 

System  Number:  iDTWP-2 

TM* 

Schedule  STISP 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

3.12 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

3,12 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilatloo/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

o.bo 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

oTob”” 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

■  TOTAL.;.;: '  ;l : 

o,0Oi 

1.^  1 

,  UMCS  APPLICATION  -  >00  AO  ,f  DI'  _  AIV  ^  COST 

22  Scheduled  start/stop  control  -  DTW  10  14  $1,418.00 

Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


G-446 


BUILDING  541 

OFFICERS  QUARTERS  MILIT 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM 


BLDG:  0541 


BUILDING  NAME:  OFF  QTRS  MILIT 


Building  UA:: 


3,933 


CONDITIONED  SOFT: 


18,083 


System  Type:  1 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-1 

lyjpjlqAlBUtLbir 

Category  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

6 

SANDSTONE  BLOCK 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 


Weeks  of  Summer: 


32 

20 


^SYSTEM  OPEf^tlNG  SCHEDULE,! 

SUN:  MON:  fuE: 

WED: 

fK;- 

THUR: 

'S„\  ';A'  ■  .-if"  ’-..'i','  sV- 

FRI;  SAT: 

PRES  START: 

0 

0 

0 

_ P 

_ P  _ 

0 

0 

PRES  STOP:  [ 

24 

24 

24 

_ 24 

Zii 

REQ  START: 

0 

0 

0 

0 

0 

0 

REQSTOP: 

24 

24 

24 

_7_M 

24 

24 

~24 

inputs::- 

Motor  HP 

0.25 

HP  Effic 

0.65 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

984,000 

BLR  CAP  OUTPUT  (BTUH) 

828,000 

HOURS  GALCUt^tlONS 

- 

REQUIRED  PRESENT 
IHRA'R  HRTTR 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

CON$TANT$ 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000895 

DDCCC: 

0.000237' 

NSC: 

18900 

DDCH: 

37600 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-447 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM 


BLDG:  0541 


BUILDING  NAME:  OFF  QTRS  MILIT 


System  Type: 

System  Name: 

1 

Small  hot  water  boiler 

— 

System  Number: 

iBLR-1 

FUNcndN 

Schedule  ST/SP 

0.00^ 

.00 

0.00 

OptST/SP; 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

b.oo 

Night  Setback 

0.00 

0.00 

0.00 

Sub  total 

0.00 

oToo* 

b!oo 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

"o.oo 

0.00 

HW  OA  Reset 

0.00 

0.00 

5.58 

Chilled  Water  Reset 

0.00 

0.00 

T.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


4.00 


TOTAL 


o,oo; 


0.00 


4*00 


UMCS 

sFUNCTN 

: 


UMCsiPPUCAtfON 


Ao'-f  ai-'  ■ 

‘  .  POINTS.,  POINTS  Vj^INTS  POINTS 


1  Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

2  Hot  water  reset  -  HW  Boiler 

4  Alarms  -  HW  Boiler 

•  iC.-' ""TfOTAL:' 


0 

0 


0 

0 


0 


0 

2 


0 


3 

0 


COST 


$277.00 


$836.00 

$330.00 


$1,443.00 


G-448 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


BLDG:  0541  BUILDING  NAME:  OFF  QTRS  MILIT 

Building  UA:|  3,9^  CONDITIONED  SOFT:  ~  18^ 


_ _ 

System  Type:|l 

System  Name:|Small  hot  water  boiler 

System  Number:jBLR-2  | 


Oatagory  Number:  [Construction: 

Use: 

Occupancy  HRS: 

{Occupancy  Days: 

eiSANDSTONE  BLOCK 

[BARRACKS 

0000-2400 

iM-F;  SAT-SUN 

Weeks  of  Winter:! 


32 


Weeks  of  Summer: 


20 


iVS^OPERATiNC^lCHiPUl^ 


SUN:  MON: 


TUE:  WED:  THUR: 


£ 


FRI: 


SAT: 


PRES  START: 
PRES  STOP 
REQ  START 
REQ  STOP 


;  0 

0 

0 

0 

0 

_ jO 

0 

24 

^27 

^4 

~  24 

_ ^ 

24 

24 

0 

0 

^r’  A 

0 

0 

_ g 

0 

24 

24 

24 

24 

[  ^4 

24 

24 

HHJSBilKSBSE 

ccwfrANiiiipa^^iii^ 

Motor  HP: 

0.08 

HOAUHC: 

0 

HP  Effic: 

0.64 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

8.06 

%OA: 

0% 

HOAOH: 

13 

%Area: 

0% 

COAOHC: 

0.000274 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.000725 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

328,000 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

276,000 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

0 

NSUCC: 

0 

REQUIRED 

PRESENT 

DDCCHC: 

0.0000895 

HRA^R 

■HRA^R 

DDCCC: 

0.000237 

CLG  HRS  ON: 

3,360 

3,360 

NSC: 

18900 

HTG  HRS  ON: 

5,376 

5,376 

DDCH: 

37600 

H/C  HRS  ON: 

8,760 

8,760 

OPT: 

*  0 

CHWR: 

17.5 

CLG  HRS  SAVED: 

HTG  HRS  SAVED: 

0 

0 

CNWR: 

0 

OAR: 

5^7 

C/H  HRS  SAVED: 

0 

G-449 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-CW33  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  0541 


BUILDING  NAME: 


OFF  QTRS  MILIT 


CALCUUITiPNjSUMMARY 


ISystem  Type:  I1 

System  Name: 

Small  hot  water  boiler 

iSystem  Number: 

BLR-2 

function  -  "  mtvi " 

wm£imm 

Schedule  ST/SP 

0.00 

.06 

0.00 

! 

Opt  STASPi 

0.00 

0.00 

0.00 

Duty  Cycfe 

0.00' 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

1.86 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

TOTAL  ■  I 

iilKSi 

iilSiiftiaiSfftSSS 

.  f*  '-a 

rtfMcsT^ 

;FUNCm 

l  .m-;  ' 

;::,,.cTX5lC4LS^$TEM^OINTANpCgSTS,UM!MyVR^ 

~  f  ^  V 

‘  ^  ~  A  i  >  -  aS  _  V  ~tA  '■'*  I*'!'"''™ 

1 

Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

2 

0 

0  6 

$277.00 

2 

Hot  water  reset  -  HW  Boiler 

0 

0 

0  3 

$836.00 

4 

Alarms  -  HW  Boiler 

0 

0 

2  0 

$330.00 

■  w  H  taS:;;  -Sr  - 


G-450 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0541  BUILDING  NAME:  OFF  QTRS  MILIT 


Building  UA:'  3,933  CONDITIONED  SOFT:  18,083 


System  Type:^6 


System  NameilSmad  air  cooled  chiller 
System  Number: ICH-1 


Catagory  Number:  {Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days; 

eiSANDSTONE  BLOCK 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


SYSTEM  OPERATING  SCHEDULE^ 

'"'-'"•r™"' - 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

_ _ g 

0 

0 

_ g 

_ p 

_ g 

0 

PRES  STOP: 

24 

_ 24 

24 

22^24 

~7  1 

ZIM 

_ 24 

REQ  START: 

p 

_ 0 

_ 0 

7  77  Z 

0 

0 

REQ  STOP: 

”24 

~2A 

24 

24 

24 

24 

24 

;  '''' 

iC^StANTSfE'??^! 

Motor  HP: 

0.00 

HOAUHC 

0 

HP  Effic: 

0.64 

HOAUH 

0 

Load  Factor: 

0.80 

COAUHC 

0 

CFM-HTG: 

0 

COAUC 

0 

CFM-CLG: 

0 

HOAOHC 

8.06 

%OA: 

0% 

HOAOH 

13 

%Area: 

0% 

COAOHC 

0.000274 

CHILLER  CAP  (TONS): 

40 

COAOC 

0.000725 

KW-TON: 

1.10 

DC  DUTY 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC 

0.000267 

ECHC 

0.000101 

MovrI  CAI-CUIationS 

NSUCHC 

0 

NSUCC 

0 

REQUIRED  PRESENT 

DDCCHC 

0.0000895 

HRTTR  HRA^R 

DDCCC 

0.000237 

CLG  HRS  ON:  3,360 

3,360 

NSC 

18900 

HTGHRSON:  5,376 

5,376 

DDCH 

37600 

H/C  HRS  ON:  8,760 

8,760 

OPT 

0 

CLG  HRS  SAVED:  0 

^TG  HRS  SAVED:*  ’  0 

C/H  HRS  SAVED:  0 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-451 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY 


1406-001 

16-Sep-95 

JM 


BLDG:  0541 


BUILDING  NAME:  OFF  QTRS  MILIT 


. '  ””  •*' 


System  Type: 

!6 

System  Name: 

jSmall  air  cooled  chiller 

System  Number: 

iCH-1 

kWh^r 


Schedule  ST/SP! 

“  Opt  STASP“ 

Duty  Cycle 
Demand  Limit 
Night  Setb^^ 

Sub  Total _ _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HWOAReset 
"cmile^d  VV^erRes^ 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

total  ~[ 


0.00 

.001 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00; 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

b.oo 

0.00 

700.00 

^00' 

0.00 

0.00 

0.00 

33.66 

0.00 

0.00 

7mm 


■  Nolll 

10  Scheduled  start/stop  control - 
Chiller;  Optimum  start/stop  control  - 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

1 1  Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

16  Alarms  -  Chiller 

42  Chiller  demand  limiting  -  Small  Air 

Cooled  Chiller 


C  >  iif  iiH 


poiNi^  jpdijsnrs  joints  points 


IMP 


$386.00 


$664.00 

$281.00 

$150.00 

:^|i|i.oo". 


G-452 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO; 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


BLDG:  0541  BUILDING  NAME:  OFF  QTRS  MILIT 


Building  UA:  3,933  CONDITIONED  SOFT:  18,083 


System  Type:  24 


System  NameitDual  temperature  water  pump 
System  NumberlDTWP-l 


SEirairaraMiiisffii!-;:- 

jCatagory  Number;  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days; 

6SANDSTONE  BLOCK 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter:  32 

Weeks  of  Summer;  20 


SYSTEM  bPERA™C  ^CHittyig 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

_ ^ 

0 

0 

PRES  STOP: 

.  L  24 

24 

24 

^4 

24 

REQ  START: 

_ 0 

_ 0 

0 

0. 

. _0 

0 

REQ  STOP: 

_ 24 

_ 24 

,_._24 

_ 24 

VL_24 

17124 

"■  ’  24 

^ Toilet*^  V 


Motor  HP: 


HP  Effic: 


Load  Factor: 


CFM-HTG: 

CFM-CLG: 

%OA? 


%Area: 

CHILTeR  CAP  {TON^r 
kw-tonT 

BL^CAP7NPLlf(Bf^ 

Bi^CA^OUTPUT(BTUH 


2.00 

OJI 

0.80 

6 

~d 
0% 
0% 
^  o" 

oTod 
'  d 
d 


required  PRESENT 
HR/YR  HR/YR 


"CLGHRS^ 

3T36d“ 

. 3;36“d 

HTG  HRS  ON 

6,376 

5,376 

H/C  HRS  ON 

8,760 

. 8,76d' 

CLG  HRS  SAVED;  0 

HTG  HRS  SAVED;  0 


C/H  HRS  SAVED:  0 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC; 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHCr” 

0 

NSUCC: 

0 

DDCCHC: 

0.0000895 

DDCCC: 

""dd00237 

NSC: 

189d0 

DDCH: 

37600 

OPT: 

0 

CHWR: 

1775 

CNWR: 

'  0 

OAR: 

5.67 

G^453 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033 

LOCATION:  FT.  RILEY,  KS 

EMC  NO:  1406-001 

DATE:  16-Sep-95 

PREPARED  BY:  JM 

BLDG:  0541 

BUILDING  NAME: 

GYtACiilikl 

OFF  QTRS  MILIT 

ililffiiHiHiiitiSBiPi® 

L  .  ^  ^  .4*rt  jC  -  ^  \  ^  mmm.  « 

System  Type: 

24 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-1 

K  FUNCTION  ?  i 

v;--: 

Schedule  ST/SP 

0.00 

.00 

o.oo; 

Opt  STISP 

o.oo: 

O.OOi 

0.00 

Duty  Cycle 

o.oo: 

0.00 

0.00: 

Demand  Limit 

3.43 

0.00 

0.00 

Night  Setback 

0-00 

0.00 

0.00 

Sub  Total 

3.43 

O.QO 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recircuiation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 
_ and  Safety  Alarms 


TOTAL 


i#qgp>g| 


J&OO! 


3.00: 


.  tnicS^APPLlCAllOPr 

S  . 


I-  UMCS-"; 

'pra'croi,; 

fes-ioiil 


22  Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


KfSS'Sis ; .  ■  vi* 


TOTAL: 


i:£issaaBaaisiasss?w*i: 


$1,418  00 


$1,418.00 


G-454 


EMC  ENGINEERS,  INC. 


PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94>D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 


PREPARED  BY 


1406-001 
1 6-Sep-95 
JM 


ENERGY  CALCULATION  PARAMETERS 


BLDG;  0541 


Building  UA:| 


BUILDING  NAME:  OFF  QTRS  MILIT 

Conditioned  soft: 


System  Type:  ^4^  '  ~~~ 

System  Name:  Dual  temperature  water  pump  ; 

System  Number:  DTWP-2 


Category  Number:  Construction: 

; _  6SANDSTONE  BLOCK 

Weeks  of  Winter: 

Weeks  of  Summer: 


Use: 

barrackC 


Occupancy  HRS: 
0000-2400 


Occupancy  Days: 
~M-F;  SAT-SUisi^' 


PRES  START: 
PRES  STOP: 
REQ  START: 
REQ  STOP: 


SUN:  MON: 


TUE:  WED:  THUR: 

ZZZ^  0 

24  ’  Ya  24 


FRI:  SAT: 


Motor  HP: 

2.00 

HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

VoArea: 

0% 

CHILLER  CAP  (TO~NS)r 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

~0 

BLR  CAP  OUTPUT  (BTUH); 

0 

REQUIRED  PRESENT 
HRA'R  HR/YR 


CLG  HRS  ON 

3.360  3,36'0 

HTG  HRS  ON 

5,376  5,376 

H/C  HRS  ON 

8,760  8,760 

CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

~  0.17 

ECC: 

0.000267 

ECHC: 

0.000101 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

orddoo'895 

DDCCC: 

0.000237 

NSC: 

18900 

ddch7 

^600 

OPT: 

0 

CHWR: 

T7T5 

CNWR: 

. .  ’  0 

OAR: 

5.67 

G-455 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG;  0541 


BUILDING  NAME:  OFF  QTRS  MILIT 


System  Type: 

|24 

System  Name: 

IDual  temperature  water  pump 

System  Number: 

lDTWP-2 

Schedule  ST/SP 

0.00 

.00! 

0.00 

Opt  SUSP 

0.00! 

0.00! 

0.00 

Duty  Cycle 

o.oo; 

0.00 

0.00 

Demand  Limit 

3.12: 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

3.12 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

'f.-Tt  .-TOTALS'  ■  •' 


SJ3a|CS-l 

■■'■-Nd.,;-;; 


."-V'TS'  ;  :re:r=."  _ 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY  ,  >  ;;  f  : 


fiSlSp^ 

hsm? 


■SiiSiiiii^^iSiiii 


aasi;ilSv-i 


Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


$1,418.00 


TOTAL: 


$1,418.00 


G-456 


BUILDING  542 

OFFICERS  QUARTERS  MILIT 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406--001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0542 

BUILDING  NAME:  OFF  QTRS  MILIT 

I  Building  UA: 

3,238  CONDITIONED  SOFT:  14,528 

System  Type: 

1 

System  Name: 

Small  hot  water  boiler 

System  Number: 

lBLR-1 

Gatagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

CiSANDSTONE  BLOCK 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter:;  32 

Weeks  of  Summer:  20 


SYSJEM  operating  SCH^Ulf 


PRES  START: 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

0 

0 

0 

0 

0 

PRES  STOP: 

_ 24 

^ZII?4 

~^4 

_ 24 

II..24 

REQ  START: 

mil 

0 

0 

0 

~0 

REQ  STOP: 

24 

24 

24 

Zl24 

FRI: 

SAT: 

0 

0 

_ 24 

_ 24 

0 

5 

24 

24 

Motor  HP: 

0"25 

0^65 

HP  Effic: 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

%Area: 

0% 

CHILLER  CAP  (TONS): 

. .  d 

KW-TON: 

d.oo 

BLR  CAP  INPUT  (BTUH): 

'  ’  984,000 

BLR  CAP  OUTPUT  (BTUH): 

828,000 

REQUIRED 

PRESENT 

HRA^R 

HRA'R 

CLG  HRS  ON 

3,360 

3,360 

HTGHRSON 

5,376 

5,376 

H/C  HRS  ON 

8,760 

8,760 

CLG  HRS  SAVED:  0 

HTG  HRS  SAVED:  0 

~C/HHRy SAVED:  0~ 


CQN$TANTS  . 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000267 

ECHC: 

d.oddioT 

NSUCHC: 

"d 

NSUCC: 

d 

DDCCHC: 

o’dodd895 

DDCCC: 

aoddYoT 

NSC: 

18900 

DDCH: 

37600 

OPT: 

0 

CHWR: 

r7'5 

CNWR: 

d 

OAR: 

5^67 

G-458 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0542 


BUILDING  NAME:  OFF  QTRS  MILIT 


Building  UA;j 


3,238| 


CONDITIONED  SOFT: 


14,528 


System  Type:!l 


System  Name:iSmali  hot  water  boiler 


System  Number:|BLR-2 


iCatagory  Number:  jConstruction:  ;Use: 

'Occupancy  HRS: 

Occupancy  Days: 

6SANDSTONE  BLOCK  BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

pYifilop™ 

TINGS 

CHEDU 

'"rT" 

”  SUN: 

MON: 

TUE: 

WED: 

PRES  START: 

0' 

0 

^ _ o; 

0 

PRES  STOP: 

24 

24 

24 

24 

REQ  START: 

0 

0 

0 

_ 

REQ  STOP: 

24 

24 

24 

■  24 

Load  Factor:  0.80 


CFM-HTG:  0 

^f'm^lgT  “  0 


%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

328,000 

BLR  CAP  OUTPUT  (BTUH): 

276,000 

hOURS  CALCULATIONS 

I  REQUIRED  PRESENT 

HR/YR  HRTTR 


CLG  HRS  ON:  3,360  3,360 


HTG  HRS  ON 

5,376  5,376 

H/C  HRS  ON 

8,760  8,760 

CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0 

THUR: 

FRI: 

SAT: 

o; 

0 

0 

24 

~  ^ 

24 

0 

0 

0 

_ 24 

24 

CONSTANTS 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

8.06 

HOAOH 

13 

COAOHC 

0.000274 

COAOC 

0.000725 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.000267 

ECHC 

aoooioi 

NSUCHC 

d 

NSUCC 

0 

DDCCHC 

0.0000895 

DDCCC 

0.000237 

NSC 

18900 

DDCH 

37600 

OPT 

0 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-459 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01  <94-0-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM 


BLDG:  0542 


BUILDING  NAME:  OFF  QTRS  MILIT 


System  Name: 


Small  hot  water  boiler 


System  Number: 


BLR-2 


Schedule  ST/SP 

o.ool 

.00 

0.00' 

Opt  ST/SP 

0.00 

0.00: 

0.00 

Duty  Cycle 

O.OOi 

o.oo: 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

1.86 

Chilled  Water  "Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


0.00 


0.00 


0.00 


4.00 


yth 

,fL0o| 

=s>-3?r -  ... 


i' UMCSi\- 
tUNCSN 


iSSSiltts 


■iwiSilliiliiiiWp 


1 


2 

4 

fS§ 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


0 

0 


0 

0 


0 

2 


3 

0 


$277.00 


$836.00 

$330.00 


$1,443.00 


G-460 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0542 


BUILDING  NAME:  OFF  QTRS  MILIT 


Building  UA:I 


3,238 


CONDITIONED  SOFT: 


System  Type: 

8 

System  Name: 

Air  cooled  DX  compressor 

I  System  Number: 

CH-1 

14,528 


INFORMATION 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

6ISANDSTONE  BLOCK 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 


32: 


Weeks  of  Summer: 


20 


OP^ATINa^HEPUCES  ? 

SUN:  MON:  TUE: 

WED : 

i*i 

THUR: 

FRI:  SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

__ 

_ 24 

_ 24 

24 

24 

24 

24 

REQ  START: 

0 

0 

0 

0 

0 

0 

REQ  STOP: 

_ ^24 

24 

24 

_ 24 

I  ^24 

_ 24 

<  *  f\-  ^>,-=.^5  5  ,Ci>  r  .« 5r"  v:‘d , ' 


'  S'S','  ^  V.  '  .Sai  “v  t  J 

CON^NIS-  V 

Motor  HP: 

0.00 

HOAUHC: 

0 

HP  Effic: 

0.64 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

8.06 

%OA: 

0% 

HOAOH: 

13 

%Area: 

0% 

COAOHC: 

0.000274 

CHILLER  CAP  (TONS): 

40 

COAOC: 

0.000725 

KW-TON: 

1.10 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.000267 

ECHC: 

O.060T0I 

NSUCHC: 

___  _ 

HOURS  iSiitU^LAfiONS 

NSUCC: 

0 

REQUIRED  PRESENT 

DDCCHC: 

0.0000895 

HRA^R 

HRA^R 

DDCCC: 

0.000237 

CLG  HRS  ON: 

3,360 

3,360 

NSC: 

18900 

HTG  HRS  ON: 

5,376 

5,376 

“dDCH: 

37600 

H/C  HRS  ON: 

8,760 

8,760 

OPT: 

0 

CHWR: 

CNWR: 

17.5 

. 0 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

OAR: 

5.67 

niu  UDC  c A\/cn* 

n 

G-461 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM 


BLDG:  0542 


BUILDING  NAME:  OFF  QTRS  MILIT 


System  Type;  i8 

System  Name: 

^Air  cooled  DX  compressor 

System  Number: 

CH-1 

I 

Schedule  ST/SP 

0.00 

.00 

0-00 

OptST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00' 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

700.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

33.66 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

.>;V'  TOTA^:4''^  -  T 


T00,oa: 


ummi- 

WINfctN’'j 


TOical  siifiipdi^ 


■ -  "  -  liMs  APPLICATION- A:-'/-':.,  DO 


mm. 


^gOINlS'-i^OlNrS  POINTS -^POINTS 


Scheduled  start/stop  control  -  DX  1 

Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


$243.00 


$243.00 


G-462 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO; 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


REQUIRED  PRESENT 
HRIYR  HRfYR 


CLG  HRS  ON 

3,360  3,360 

HTG  HRS  ON 

5,376  5,376 

H/C  HRS  ON 

8,760  8,760 

CLG  HRS  SAVED 

0 

HTGHRSSAVEb 

0 

C/H  HRS  SAVED 

b 

HOAUHC: 

“o 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

8.06 

HOAOH: 

13 

COAOHC: 

0.000274 

COAOC: 

0.000725 

DC  DUTY: 

0.17 

DC  DEMAND: 

0^17 

ECC: 

0.000267 

ECHC: 

0,000101 

NSUCHC: 

0 

NSUCC: 

~  ’  ~0 

DDCCHC: 

"o7oobo895 

DDCCC: 

0.000237 

NSC: 

18900 

DDCH: 

^7600 

OPT: 

0 

CHWR: 

1T5 

CNWR; 

0 

OAR;  ~ 

5^67 

G-463 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM 


BLDG:  0542  _ 

BUILDING  NAME: 

.It^ilEis^AteuCAl 

OFF  QTRS  MILIT 

ipipipiiiAiP 

System  Type: 

124 

System  Name: 

iDual  temperature  water  pump 

System  Number: 

IDTWP-1 

Schedule  ST/SP 


Opt  ST/SP 

o.oo; 

o.ool 

o.oo; 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

3.43 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

3.43 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

i  TOTAL 

0,0^ 

V :  hF  t:'  -14  f  v':'-' 2L0O 

22  Scheduled  start/stop  control  -  DTW  10  14 

Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


YiiiiilW 


$1,418.00 


$1,418.00 


G-464 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO;  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0542 

BUILDING  NAME: 

OFF  QTRS  MILIT 

Building  UA: 

3.238 

CONDITIONED  SOFT: 

14,528 

.V'7 

System  Type:  24 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-2 

i^^j^iP9llL#INGll^ 

F©B®1AT10N:S" 

Catagory  Number:  !Construction:  lUse: 

Occupancy  HRS: 

Occupancy  Days: 

6SANDSTONE  BLOCK  BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

lysfEl'MiS 

Stings 

CHlDUL 

i,FF 

“VVED: 

' ' '' '  'Z” ;  '  \ ' 

SUN: 

TUE: 

THUR: 

FRI: 

SAT: 

PRES  START: 

_ _ d 

0 

0 

0 

0 

0 

_ 0 

PRES  STOP; 

.ZZ^ 

24 

24 

24 

IZZm 

24 

~24 

REQ  START: 

0 

0 

0 

~~~9. 

Z-  9 

0 

d 

REQ  STOP: 

24 

24 

24 

24 

^~~24  " 

24 

-  2_4_ 

wmmT-’n-  - 

Motor  HP 

Vx  'V-r  -Vi:  • 

<■>> :  v;;  7,  >  " >5'\‘  ■ 

2.00 

HP  Effic 

0.78 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

6 

kw-t6n 

doo 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

HOilRS  CALCULATIQNS " 

REQUIRED 

PRESENT 

HRA'R 

HRA^R 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

6 

CONSTANTS 

“  HOAUHC: 

HOAUH: 

COAUHC: 

COAUCr~“ 

HOAOHC: 

”™™*HOAOH: 

COAOHC: 

COAOCr 
DC  DUTY: 
D^C^MAND: 

___ 

NSUCHC: 

^nsuccT 

DDCCHC^~~ 

"ddcccT"^ 

_____ 

ddchT^ 

~  ~*CHWR: 

cnwrT 

.  OARi^ 


0 

~~  I  i?. 

"o 

8^06 

13 

"6.000274 
’  0'00d725 
0.17 

. 0.17 

ddbd267 
a 0001 01 

”'o 

ao66o895 

"a666237 

~~T8900" 

37600 

0 

0 

5^67 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION;  FT.  RILEY,  KS 


EMC  NO;  1406-001 
DATE;  16-Sep-95 
PREPARED  BY;  JM 


BLDG:  0542 

BUILDING  NAME:  OFF  QTRS  MILIT 

*="4¥iRGTCAtCdlATjdN SUMMA  -''L  ^ 

. . " . 

System  Type: 

24 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-2 

h  m<^im  'W 

wim  '■  - . 

Schedule  ST/SP 

0.00 

.00 

0.00; 

Opt  ST/SP 

0.00 

o.oo: 

0.00^ 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

3.12 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

3.12 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

i  TOTAL 

0.<»;  .  3.M 

'rUN^i 

22  Scheduled  start/stop  control  -  DTW  10  14  $1,418.00 

Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


,418.00 


G-466 


BUILDING  602 
DENTAL  CLINIC 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0602 


BUILDING  NAME:  DENTAL  CLINIC 


Building  UA:i 


1,060 


CONDITIONED  SOFT: 


11,557 


_  _ ^  _ 


System  Type:|l8 


System  Name:|DuaI  Duct  air  handling  unit 


System  Number:lAHU-1 


jCatagory  Number:  |Construction: 


lUse: 


Occupancy  HRS: 


Occupancy  Days: 


lOBRlCK  AND  CMU 


DENTAL  CLINIC 


0800-1700 


M-F 


Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


SUN: 

MON: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

_ g 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

_ ^ 

24 

REQ  START: 

0 

9 

9 

_ 9 

9 

9 

0 

REQ  STOP: 

0 

17 

17 

17 

r 

"III 

0 

jiNNM  7 

Motor  HP: 

25.00 

HOAUHC: 

50.2 

HP  Effic: 

0.89 

HOAUH: 

80.7 

Load  Factor: 

0.80 

COAUHC: 

0.00121 

CFM-HTG: 

13,900 

COAUC: 

0.0032 

CFM-CLG: 

13,900 

HOAOHC: 

45.3 

%OA: 

10% 

HOAOH: 

72.8 

%Area: 

80% 

COAOHC: 

0.0017 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.0045 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.000826 

ECHC: 

0.000312 

ii 

NSUCHC: 

0.000143 

NSUCC: 

^000379 

DDCCHC: 

^oToodm 

^  RFOUIRED  PRESENT 

HR/YR 

MRfVR 

DDCCC: 

6.006316 

CLG  HRS  ON: 

800 

3,360 

NSC: 

36000 

HTG  HRS  ON: 

1,280 

5.376 

DDCH: 

40300 

H/C  HRS  ON: 

2,086 

8,760 

OPT: 

305 

CHWR: 

. . .  17.5 

CLG  HRS  SAVED: 

2,560 

CNWR^ 

0 

HTG  HRS  SAVED: 

4,096 

OAR: 

5.67 

C/H  HRS  SAVED:  6,674 


G-467 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION: FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  0602 

rS’i  ’ 


BUILDING  NAME:  DENTAL  CLINIC 


System  Type: 

18 

System  Name: 

Dual  Duc^  air  harvdling  unit 

System  Number: 

AHU-1 

Schedule  ST/SPj 

0.00 

122,612.89 

465.72 

Opt  ST/SP 

O.OOi 

5,090.16 

0.00: 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

13,266.48 

30.53 

Sub  Total 

0.00 

140,969.52 

496,25 

Economizer 

0.00 

9,045.33 

0.00 

Ventilation/Recirculation 

0.00 

512.98 

21.28 

DDC  Control 

0.00, 

3,449.98 

34.17 

HW  OA  Reset 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 

5.00 

and  Safety  Alarms 

TOTAL 

5M 

19  Scheduled  start/stop  control  -  AHU 
w/  RF;  Optimum  start/stop  -  AHU 
w/  RF;  Demand  limiting  -  AHU  w/ 
RF;  Duty  Cycling  -  AHU  w/  RF 

28  Direct  digital  control  -  Dual  Duct 
AHU 

34  Outside  air  damper  ventilation  and 
recirculation  control  -  Dual  Duct 
AHU 

37  Outside  air  damper  economizer 
control  -  Dual  Duct  AHU 

40  Maintenance  (filter)  alarm  -  AHU 


1 

0 

0 

0 


7 

1 

0 

0 


0 

0 

0 

1 


illMliii 


13 


$697.00 


$3,761.00 

$272.00 

$399.00 

$112.00 


G-468 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

09-Dec-95 

AJN/CWW 


BLDG:  0602 


BUILDING  NAME:  DENTAL  CLINIC 


Building  UA:| 


1,060 


CONDITIONED  SOFT:! 


11,557 


System  Type: 


System  Name: 


System  Number: 


Small  steam  boiler 


BLR-1 


Category  Number:  jConstruction: 

Use: 

{Occupancy  HRS: 

Occupancy  Days: 

I  lOiBRICKANDCMU 

DENTAL  CLINIC 

10800-1700 

IM-F 

Weeks  of  Winter:! 


Weeks  of  Summer: 


32 

20 


SUN:  MON:  TUE:  WED:  THUR: 


FRI: 


SAT: 


PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


0  ^ 

0 

0 

0 

0 

0 

0 

24 

24 

24 

24 

24 

24 

24 

!  0 

9; 

9 

9 

9 

9 

0 

1  0;  ^ 

17 

17 

17 

_ _ 17 

17 

0 

1  Motor  HP 

j  0.00 

HP  Effic 

0.00 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

20% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

o.oo; 

BLR  CAP  INPUT  (BTUH) 

1  607,200 

1  BLR  CAP  OUTPUT  (BTUH) 

1  506,000 

REQUIRED 

PRESENT 

HRfYR 

HRATR 

CLG  HRS  ON: 

800 

3,360| 

HTG  HRS  ON: 

1,280 

5,376| 

H/C  HRS  ON: 

2,086 

8,760‘ 

_ _ - _ — j 

CLG  HRS  SAVED: 

2,560 

HTG  HRS  SAVED: 

4,096 

C/H  HRS  SAVED: 

6,674 

pNmm-pPpPP?' 

HOAUHC: 

50.2 

HOAUH: 

80.7 

COAUHC: 

0.00121 

COAUC: 

0.0032 

HOAOHC: 

45.3 

HOAOH: 

72.8 

COAOHC: 

0.0017 

COAOC: 

0.0045 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000826 

ECHC:: 

0.000312 

1  NSUCHC: 

0.000143 

NSUCC: 

0.000379 

DDCCHC: 

0.000119 

DDCCC:{ 

0.000316 

NSC:| 

36000 

DDCH: 

40300 

OPT:; 

305 

CHWR;! 

17.5 

CNWR:! 

o" 

OAR:| 

5.67. 

G-469 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/CWW 


BLDG:  0602  BUILDING  NAME:  DENTAL  CLINIC 


'System  Type:  3 

System  Name:  iSmall  steam  boiler 

System  Number:  |BLR-1 


'i -fx'K'*  ”■!  i.i  fiti  tor  •; ;  •  1.k  *  i  i  ■  H  i  Hi ' 


SSl'y  .  ■,  i 

Schedule  ST/SP; 

0.00 

.00 

o.ob 

Opt  ST/SP 

0.00 

0.00: 

o.oo: 

Duty  Cycle 

0.00 

0.00' 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventiiation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

4.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

.  ■ " . 

-'i  <1  ■-  -0-'  ^  -  i  \$1^bl5.00 


G-470 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  0602 


BUILDING  NAME:  DENTAL  CLINIC 


Building  UA:| 


1,060 


CONDITIONED  SOFT: 


11,557: 


BIS] 

System  Type: 

7 

System  Name: 

Large  air  cooled  chiller 

1  System  Number: 

CH-1 

Catagory  Number:  IConstruction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

ioIbrickandcmu 

DENTAL  CLINIC 

0800-1700 

iM-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SUN: 

MONr  TUEr 

WED: 

THUR: 

FRI: 

^"""SAT:’"^^^’  . ' 

PRES  START:  0 

0 

p 

_0 

_ 0 

_ g 

0 

PRES  STOP:  24 

24 

24 

_ ^ 

24 

24 

REQ  START:  0 

9 

9 

'9 

9  ^ 

9 

.  ^ 

REQ  STOP:  0 

17 

17 

17 

17  ' 

17 

0 

SOiSTANfSlSIBsS 

Motor  HP: 

2.00 

HOAUHC: 

50.2 

HP  Effic: 

0.78 

HOAUH: 

80.7 

Load  Factor: 

0.80 

COAUHC: 

0.00121 

CFM-HTG: 

0 

COAUC: 

0.0032 

CFM-CLG: 

0 

HOAOHC: 

45.3 

%OA: 

0% 

HOAOH: 

72.8 

%Area: 

0% 

COAOHC: 

0.0017 

CHiLLER  CAP  (TONS): 

78 

COAOC: 

0.0045 

KW-TON: 

1.10 

DC  DUTY: 

0.17 

BLR  CAP  iNPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.000826 

ECHC: 

0.00031 2^ 

NSUCHC: 

0.000143 

HOURS  CALCUllATiOhU 

fellliiiiil 

NSUCC: 

0.000379 

REQUIRED  PRESENT 

ddcchcH 

0.000119 

HRrrR  HRA^R 

DDCCC: 

0.000316 

CLG  HRS  ON: 

800 

3,360 

NSC: 

36000 

HTG  HRS  ON: 

1,280 

5,376 

DDCH: 

40300 

H/C  HRS  ON: 

2,086 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,560 

CNWR: 

0 

HTG  HRS  SAVED: 

4,096 

— 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,674 

EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CVWV 


BLJ^: 


BUILDING  NAME:  DENTAL  CLINIC 


System  Type: 

7 

System  Name: 

iLarge  air  coofed  chiller 

iSystem  Number: 

CH-1 

j 

kWh/yr 


Schedule  ST/SP; 

0.00 

3,917.46; 

0.00 

OptST/SP; 

0.00 

466.73 

1 

O.OOi 

Duty  Cycle 

O.OO! 

0.00 

0.00 

Demand  Limit' 

1.17 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

1.17 

4,384.18 

O.CM) 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

1,368.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

65.81 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


I '.UMCS'* 


TYPICAL  SYSTEM  P<iNf  AND  dOST  SUMMARY  i 


•■.-.i'ffCii;; 


UMCS  APPLIclnOK;? 


Scheduled  start/stop  control  -  1  0 

Chiller;  Optimum  start/stop  control  - 
Chiller;  Demand  limiting  -  Chiller; 

Night  Setback  -  Chiller 

Chilled  water  reset  -  Large  Air  0  0 

Cooled  Chiller 

Alarms  -  Chiller  0  0 

Chiller  demand  limiting  -  Large  Air  5  0 

Cooled  Chiller 


1  ^  . . . 0 . .  1  0  $386.00 


$1,133.00 

$281.00 

$530.00 


G-472 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  0602  BUILDING  NAME:  DENTAL  CLINIC 


Building  UA:|  1 .060  CONDITIONED  SOFT: 


System  Type:'5 


System  Name: 'Steam  to  hot  water  converter 
System  NumberiCV-l 


11,557 


Category  Number:  {Construction: 


Use: 


Occupancy  HRS: 


lOiBRICKAND  CMU 


DENTAL  CLINIC 


0800-1700 


Occupancy  Days: 


;M-F 


Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


-Hi:: 

SUN: 

MON:  TUE: 

V\^D: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

_ ^0 

PRES  STOP: 

24 

. '24 

24 

24 

24 

24 

REQ  START: 

0 

_9 

9 

. 9 

_ 9 

_ 0_ 

REQ  STOP: 

0 

17 

17 

. . ^7 

. . 

Q 

Motor  HP 

HP  Effic 

Load  Factor 

CFM-HTG 

CFM-CLG 

%OA 

%Area 

CHILLER  CAP  (TONS) 

KW-TON 

BLR  CAP  INPUT  (BTUH) 

BLR  CAP  OUTPUT  (BTUH) 

0^25 

0.6"5 

0.80 

■  o’ 

~  20% 
0 

’  oToo 
"so’aooo 

500,001d 


HI^RS^CAl^CiUL^dNSfes:  '.kcVC 

.  ^  > .  "  '  "  Tf'  * 

REQUIRED  PRESENT 

HRA^R  HRTYR 

CLG  HRS  ON: 

800 

3,360 

HTG  HRS  ON: 

1,280 

5,376 

H/CHRSON: 

2,086 

8,760 

CLG  HRS  SAVED;  2,560 

HT^RSSAVED:  4,096 

C/H  HRS  SAVED:""  6,674 


HOAUHC: 

50.2 

HOAUH: 

80.7 

COAUHC: 

0.00121 

COAUC: 

0.0032 

HOAOHC: 

45.3 

HOAOH: 

72.8 

COAOHC: 

0.0017 

COAOC: 

0.0045 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000826 

.  '  ECHC: . .  " 

0.000312 

NSUCHC; 

0.000143 

NSUCC: 

0.00037‘9 

DDCCHC; 

0.000119 

DDCCC: 

0.000316 

NSC: 

36000 

^  DDCH: 

40300 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

. 0 

OAR: 

^67 

G-473 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-CX)1 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  0602 

BUILDING  NAME: 

DENTAL  CLINIC 

System  Type:  5 

System  Name: 

ISteam  to  hot  water  converter 

System  Number: 

!CV-1 

Schedule  ST/SP 

0-00 

940.19 

0.00: 

Opt  ST/SP 

0.00 

70.01 

0.00, 

Duty  Cycle 

0.00 

0.00; 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

1,010.20 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

2.84 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL ;  ; 

rruMcs",-' 

m^m 

iUM^CATION  '  .AO  _  AI  .  COOT 

8  Scheduled  start/stop  control  -  STM-  10  10  $386.00 

HW  Cnvrtr;  Optimum  start/stop 
control  -  STM-HW  Cnvrtr;  Night 
setback  -  STM-HW  Cnvrtr 


Hot  water  reset  -  STM-HW 
Converter 


$1,109.00 


G-474 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


Motor  HP: 

0.25 

coN^Nfsi'f  SE 

HOAUHC: 

. ~5a2 

HP  Effjc: 

0.65 

HOAUH: 

soT 

Load  Factor: 

0.80 

COAUHC: 

0.00121 

CFM-HTG: 

0 

COAUC: 

bxiosl 

CFM-CLG: 

0 

HOAOHC: 

45.3 

%OA: 

0% 

HOAOH: 

7278 

%Area: 

20% 

COAOHC: 

o.ooT? 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.0045" 

KW-TON: 

O^OO 

d^dutyT 

0.17 

BLR  CAP  INPUT  (BTUHjr 

~6 

DC  DEMAND: 

o.r7 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.000826 

ECHC: 

0.0"003i2 

NSUCHC:  0.000143 


HOURS  CALCULAT 

NSUCC: 

o7oo'b379~ 

i 

REQUIRED  PRESENT 

DDCCHC: 

b.6boTT9 

HR/YR  HR/YR 

DDCCC: 

"b.bdbbTe' 

CLG  HRS  ON 

800  3,360 

NSC: 

^36000 

HTG  HRS  ON 

1,280  5,376 

DDCH: 

~  40300 

H/C  HRS  ON 

2,086  8,760 

OPT: 

305 

CLG  HRS  SAVED 

2,560 

CHWR: 

T7.5 

HTG  HRS  SAVED 

"  4,096 

CNWR: 

0 

C/H  HRS  SAVED 

6,674 

OAR: 

5’67 

G-475 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  0602 

BUILDING  NAME:  DENTAL  CLINIC 

CTiiiWiil 

System  Type: 

;25 

System  Name: 

iHot  water  radiation  pump 

System  Number: 

'RAD-1 

I  1 

Schedule  ST/SP| 

0.00 

940.19 

0.00 

Opt  ST/SP 

0.00 

70.01 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

O.QO 

1,010.20 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00““* 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL-4..h^:-1 

0.00) 

a.00 

23  Scheduled  start/stop  control  -  HW  10  11  $570.00 

Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 


;  ,  TOTAL:  1  0 


1  1  $570.00 


G-476 


BUILDING  610 
ENLISTED  BARRACKS  W/AS 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBtLITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY : 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0610 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA:| 


8,369; 


CONDITIONED  SOFT: 


29,004 


System  Type:? 


System  NamerjLarge  air  cooled  chiller 


System  Number:|CM-1 


...  . ■■ 

Catagory  Number:  Construction: 

'Use: 

Occupancy  HRS:  Occupancy  Days: 

SlBRICKANDCMU 

BARRACKS 

0000-2400  M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

jsVSTEM  OPERATING  SOHiPUm 

SUN:  MON:  TUE 

PRES  START:  Z 

24 


PRES  STOP 
REQ  START 
REQ  STOP 


24 


24 


WED: 


24 


-_4 

24 


24 


24 


24 


THUR: 

51.15 
rr  M 
5 

24 


FRI: 


SAT: 


iNPum 


Motor  HP:  5.00 


0 

_ 24 

0 

24 

0 

0 

24 

24 

tONSTANTG- 

HP  Effic: 


0.82 


Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

116 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

|lbURS^AlCUlATlbNS 

T';'- 
u>:  ;; 

REQUIRED  PRESENT 
HR/YR  HRATR 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 


HTG  HRS  SAVED: 


C/H  HRS  SAVED: 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND; 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

'  DDCCHC: 

0.0000556 

DDCCC: 

0.0001 47 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

*17.5 

CNWR: 

0 

OAR: 

5.67 

G-477 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


BLDG:  0610 

BUILDING  NAME:  ENL  BARRACKS  W/AS 

CALCULATldN  SUMMARY 

System  Type: 

7 

System  Name: 

Large  air  cooled  chiller 

'System  Number: 

CH-1 

slWtttit:..::: 

Schedule  ST/SP 

0.00 

.00: 

0.00' 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

2.80 

0.00' 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

2.80 

0.00 

6.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

2,030.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

97.61 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

6.00 

TOTAL 

0.<»f  6.M 

i' 

FUNCm 

10  Sch  ed  u  led  sta  rt/stop  control  - 

Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

1 2  Chilled  water  reset  -  Large  Air 
Cooled  Chiller 

16  Alarms  -  Chiller 

43  Chiller  demand  limiting  -  Large  Air 

Cooled  Chiller 

-  ,  TOTAL: 


0 

5 


2 

0 


0 

0 


riSisas: 


$386.00 


$1,133.00 

$281.00 

$530.00 

$2,330.00 


G-478 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION;  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 


BLDG:  0610 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA:; 


8,369: 


CONDITIONED  SOFT: 


29,004 


System  Type:l5 


System  Name:!Steam  to  hot  water  converter 


System  Numben|CV-1 


Category  Number:  Construction: 

!Use: 

Occupancy  HRS: 

Occupancy  Days: 

5BRICKAND  CMU 

IBARRACKS 

I0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


"'"'"^SAf: 

^STg«  OPERATINiS  SCHEDUUEt  te 
SUN:  MON:  TUE: 

WED: 

THUR: 

FRI: 

PRES  START: 

0  0  0 

_ g 

_ g 

0 

_ g 

PRES  STOP: 

24  24  24 

ZZ^' 

ZZ_Z4  Z 

24 

24 

REQ  START: 

o 

o 

o 

_ 6 

ZZ  z 

0 

0 

REQ  STOP; 

24  24  24 

^'~24 

Z4  ~ 

24 

24 

Motor  HP 

"'"'"''l.SO 

CONSTANTS 

i'Z'  ' 

HOAUHC: 

0 

HP  Effic 

0.74 

HOAUH: 

0 

Load  Factor 

0.80 

COAUHC: 

0 

CFM-HTG 

0 

COAUC: 

0 

CFM-CLG 

0 

HOAOHC: 

0 

%OA 

0% 

HOAOH: 

0 

%Area 

0% 

COAOHC: 

0 

CHILLER  CAP  (TONS) 

0 

COAOC: 

0 

kW-TON 

0.00 

DC  DUTY: 

0.17 

~  BLR  CAP  INPUT  (BTUH) 

630.000 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

630,000 

ECC: 

0 

ECHC: 

NSUCHC: 

0 

PowPoPcpiTOi 

asT 

NSUCC: 

0 

K:-  i' . • t;s  >  f-',' , ‘  ^  -  -J."  —  , 

REQUIRED  PRESENT 

DDCCHC; 

0.0000556 

HR/YR 

HRrrR 

DDCCC: 

0.000147 

CLG  HRS  ON: 

3,360  3,360 

NSC: 

20000 

HTG  HRS  ON: 

5,376:  5,376 

DDCH: 

33900 

H/CHRSON: 

8,760  8.760 

OPT: 

0 

CHWR: 

.  . . 17^5 

CLG  HRS  SAVED: 

0 

CNWR: 

0 

HTG  HRS  SAVED: 

0 

OAR: 

5.67 

C/H  HRS  SAVED: 

0 

. —  '  -  ■ 

- . 

G-479 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 


BLDG:  0610 


BUILDING  NAME: 


ENL  BARRACKS  W/AS 


System  Name: 


Steam  to  hot  water  converter 


System  Number: 


iCV-1 


Schedule  STASP 


0.00 


.00 


0.00 


Opt  ST/SP 


O.OOi 


o.oo: 


0.00 


Duty  Cycle 


0.00 


Demand  Limit 


0.00 


0.00 

"oToo 


0.00 


0.00 


Night  Setback 


0.00 


0.00 


0.00 


Sub  Total 


0.00 


0.00 


0.00 


Economizer 


VentilationARecirculation 


0.00 


0.00 


0.00_ 

o.’oo" 


0.00 


0.00 


DDC  Control 


0.00 


HW  OA  Reset 
Chilled  Water  Reset 


0.00 


0.00 

"aoo" 


0.00 


3.57 


0.00 


0.00 


0.00 


Condenser  Water  Reset 
Chiller  Demand  Limit 


0.00 


0.00 


0.00_ 

o.oo” 


0.00 


0.00 


Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


3.00 


TOTAL 


3,S7 


ZM 


t  UMCS 
FUNCTN 


,  A'<s 


ISK 


f*OiNT%  POINTS  points  JOINTS  -y 


8 


Scheduled  start/stop  control  -  STM- 
HW  Cnvrtr;  Optimum  start/stop 
control  -  STM-HW  Cnvrtr;  Night 
setback  -  STM-HW  Cnvrtr 

Hot  water  reset  -  STM-HW 
Converter 


1 


0 


1 


$386.00 


$1,109.00 


G-480 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT,  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16‘Sep-95 


BLDG:  0610 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA:i 


8,369 


CONDITiONED  SQFTii 


29,004 


System  Type: 

24 

I  System  Name: 

Dual  temperature  water  pump  i 

j  System  Number: 

DTWP-I  i 

iCatagory  Number:  jConstruction: 


Use: 


Occupancy  HRS: 


Occupancy  Days: 


SiBRICKAND  CMU 


BARRACKS 


0000-2400 


M-F;  SAT-SUN 


Weeks  of  Winter:! 


32 


Weeks  of  Summer: 


20 


pStE^QBERAtlN^ 


SUN: 

MON: 

"  TUE: 

viiD: 

THUR: 

FRi: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

_ 2-4 

24 

24 

24 

24 

REQ  START: 

0 

0 

0 

_ 0^ 

~'~Io 

^~0 

REQ  STOP: 

24 

24 

_ 24 

'  24 

24 

24 

2i 

Motor  HP 

10.00 

HP  Effic 

0.75 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

o.'oo 

~  BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

ffiHIRi’dALCUWTIDNS  :  /  -  - 

REQUIRED 

HRATR 


PRESENT 

HRATR 


CLG  HRS  ON: 
~HTG  HRS  ON: 


3,360 


5,376 


H/C  HRS  ON: 


8,760 


3,360 

‘8760 


CLG  HRS  SAVED: 


HTG  HRS  SAVED: 


C/H  HRS  SAVED: 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

”  sTef 

G-481 


G-482 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE; 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY : 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 


BLDG:  0610 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA:I 


8,369 


CONDITIONED  SOFT: 


29,004 


System  Type:|24 


System  Name:|Dual  temperature  water  pump 


System  Number: 


lDTWP-2 


iCatagory  Number:  |Construction: 


S'BRICK  AND  CMU 


Use: 

^F^CKS 


Occupancy  HRS: 


Occupancy  Days: 


0000-2400 


;m-f;  SAT-SUN 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SUN:  MOli:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

^24 

24 

REQ  START: 

0 

0 

~’"6 

~6 

0 

0 

0 

REQ  STOP: 

24 

24 

14 

24 

ir '  24 

_ 24 

24 

CONStANTS'''^:'’tfSE 

Motor  HP: 

10.00 

HOAUHC: 

0 

HP  Effic: 

0.86 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

d 

%OA: 

0% 

HOAOH: 

0 

%Area: 

0% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17" 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

abuRsmcBOifibNS^^  ' 

NSUCC: 

0 

RFHI IIRFD  PRESENT 

DDCCHC: 

0.0000556" 

HR/YR  HR/YR 

DDCCC: 

0.000147 

CLG  HRS  ON:  3,360 

3,360 

NSC: 

20000 

HTG  HRS  ON:  5,376 

5,376 

DDCH: 

33900 

H/C  HRS  ON:  8,760 

8,760 

OPT: 

0 

CHWR: 

17,5 

CLG  HRS  SAVED:  0 

CNWR: 

0 

HTG  HRS  SAVED:  0 

OAR: 

5.67 

C/H  HRS  SAVED:  0 

.  ------ - 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


BLDG:  0610 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

•li^PcIEcyi^flON'stiiMiAifS 


System  Type: 

24 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

:dtwp-2 

r'-  :-^  aaeaiQisri:- 

liiiQfipf: 

-  I#®::. 

Schedule  SUSP 

0.00 

^  .00 

0.00 

Opt  ST/SPi 

0.00 

o.oo; 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

14.19 

0.00 

0.00 

Night  Setback 

o.o'o 

0.00 

0.00 

Sub  Total 

14.19 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

‘  '  ”To6^ 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

o'.  00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

^  TOTAL  1 

- - - - -ti- - - - 

i  NO.-.?' 


'  *  i  ¥i 


.'siwSSir: 


w  AO  -  ;¥  :?AI-  .  cost, 


22  Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


1 


0 


1 


$1,418.00 


G-484 


BUILDING  620 

OFFICERS  QUARTERS  MILIT 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  0620 


BUILDING  NAME:  OFF  QTRS  MILIT 


Building  UAi; 


4.410 


CONDITIONED  SOFT: 


12,640 


System  Type:l5 


System  Name:|Steam  to  hot  water  converter 


System  Number:|CV-1 


jCatagory  Number:  Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

SiBRICK  AND  CMU  BARRACKS 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter: 


Weeks  of  Summer: 


32 

20 


iYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

_ p_ 

_ 0 

_ g 

PRES  STOP: 

24 

24 

_ _24 

24 

24 

24 

24 

REQ  START: 

6 

ZZ.A 

d  : 

b 

REQ  STOP: 

24 

.....  -  — 

. 

24 

24 

24 

rnprn- 


. . 

Motor  HP: 


HP  Effic: 


Load  Factor: 
CFM-HT^ 
cfm-cTgT 
””  %OA: 


%Area: 

CHILLER  CA^ONSy 
“  KW-TON: 

BLR  CAP  INPUTIbTUH): 
BLR  CAP  oWpUtIbTUH): 


2.00 

0^7^ 

oT^ 

"o 

~0% 

100% 

0 

’  67o  d 

398.800 

398.800 


llOllRSCALCULAtibNS 

''  '  "  7" 

REQUIRED  PRESENT 

HRATR 

HRA'R 

CLG  HRS  ON: 

3,360 

3,36d 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

~d 

HTG  HRS  SAVED: 

C/H  HRS  SAVED: 

0 

coNST^NfsS;?iiiiii 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

6.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

. .  '  0 

OAR: 

5.67 

G-485 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCTIII:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  0620 

r  r"'  pS 

k  .  i'-  .'.T-Tt;;".,  ^ 


BUILDING  NAME:  OFF  QTRS  MILIT 


System  Type: 


15 


System  Name: 


iSteam  to  hot  water  converter 


System  Number: 


CV-1 


lL;,:'RJNCtlOIte5:v;,'| 

irn^i 

Ti'liitiikT  fV-' 

}  MMyr 

Schedule  ST/SP' 

0.00 

.00 

0.00 

Opt  ST/SP, 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

2.26 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

TOTAL  1 

,„040: 

0.0»i 

Li _ 

:.ki  2.588!- 

S;  / 


llBMCSfJ 

PkoL® 


DI 


'  if  : 


iiwK 


jvpcpirs  ,;:P01MTS  |  POl^lf s-!? 


8  Scheduled  start/stop  control  -  STM- 
HW  Cnvrtr;  Optimum  start/stop 
control  -  STM-HW  Cnvrtr;  Night 
setback  -  STM-HW  Cnvrtr 

9  Hot  water  reset  -  STM-HW 
Converter 


$386.00 


$1,109.00 


tiOTAL: 


.  .-N  fV'V  'J 


iv-  ''^KcVvV'''  ” 


$1,495.00 


G-486 


BUILDING  621 

OFFICERS  QUARTERS  TRANS 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE*  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG;  0621 


BUILDING  NAME:  OFF  QTRS  TRANS 


CONDITIONED  SOFT: 


10,723 


System  Name: Steam  to  hot  water  converter 
System  Number:|cV-1 


ICatagory  Number: 

Construction: 

!Use: 

‘Occupancy  HRS: 

lOccupancy  Days: 

j  S'BRICK  AND  CMU 

BARRACKS 

jOOOO-2400 

iM-F;  SAT-SUN 

1  Weeks  of  Winter: 

Weeks  of  Summer: 

20 

. . .  _ _ 

SUN:  MON:  TUE:  WED: 

PRES  START: 

PRES  STOP: 

REQ  START: 

REQ  STOP:  17  17  17 


»  '  c Ji''  s ^ 


THUR: 


FRI: 


SAT: 


0 

0 

0 

^.Za 

0 

0 

24 

ZTM 

24 

24 

_ 24 

24 

24 

0 

9 

9 

_ 9 

ZIa 

— 

0 

21 


17 


Motor  HP; 

r ' 

. 1.50 

HP  Effic: 

0.74 

Load  Factor: 

0^ 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

100% 

CHILLER  CAP  (TONS): 

0 

KW-TON; 

OOO 

BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 

-  -  -■ 

398,800 

3^8,800 

lilOUR$q^Ccui^tl^NS: 

REQUIRED  PRESENT 

HRTTR 

HRTfR 

CLG  HRS  ON: 

880 

3,360 

HTG  HRS  ON: 

1,408 

5,376 

H/C  HRS  ON: 

2,294 

8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

”6^ 

m 

HOAUHC: 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

_  COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND; 

0^17 

ECC: 

0 

ECHC: 

'  'o 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.00"00556 

DDCCC^ 

”0.000147' 

NSC: 

”20000 

DDCH: 

33900 

OPT: 

”o 

CHWR: 

Ty's 

CNWR: 

. . 'o 

OAR: 

5.67 

G-487 


EMC  ENGINEERS,  INC. 

PROJECT  NAMEiEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION;  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE;  16-Sep-95 
PREPARED  BY:  AJN 


BUILDING  NAME:  OFF  QTRS  TRANS 


System  Type: 

:5 

System  Name: 

steam  to  hot  water  converter 

System  Number: 

ICV-1 

- - - - — - - - - 

3|S' 

Schedule  ST/SP 

0.00: 

4,800.211 

0.00 

Opt  SUSP 

0.00 

0.00; 

0.00 

Duty  Cycle 

0.00 

o.oo; 

0.00 

— 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

4,800.21 

0.00 

Economizer 

0.00 

0.00 

0.00 

VentilationARecirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

^ooo 

2.26 

Chilled  Water  Reset 

0.00 

0.00 

oTod 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

- - 

t  TOTAL  _  . 

r'l-. 

4,800.21; 

2.28 

.  lEIJ'f. 

t'NOS'" 


■ r.  r., 


POINTS 


Scheduled  start/stop  control  -  STM- 
HW  Cnvrtr;  Optimum  start/stop 
control  -  STM-HW  Cnvrtr;  Night 
setback  -  STM-HW  Cnvrtr 

Hot  water  reset  -  STM-HW 
Converter 


1 


AO 
POINTS 


r  i  ;  total;  i  ,-i 


l., 


POINTS.  rH 


0 


COST 


3 

>.y; 


$386.00 


$1,109.00 


G-488 


BUILDINGS  650  AND  652 
COLD  STORAGE  FACILITIES 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/CVWV 


ENERGY  CALCULATION  PARAMETERS 


BLDG: 

0650 

BUILDING  NAME: 

COLD  STOR  FAC 

Building  UA:! 

2,000 

CONDITIONED  SOFT: 

22,331 

.  .. 

System  Type:  30 

i 

System  Name:  Cold  Storage  > 

Bldg  650 

System  Number:  CH-1  -4 

ihi  dMJ  ^  i  ri  LfA  iiAi 

Catagory  Number:  jConstruction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

3IBRICKAND  CMU 

ADMIN  &  SUPPLY 

0700-1600 

M-F 

Weeks  of  Wir 

Weeks  of  Sumr 

ter: 

ner: 

IG  SCHEbU 

32| 

20: 

FRI:  SAT: 

0 

S-.  «  '/  ss‘  '  L'"v  Lx-.  .«  ,S!  s'  .  5';5= 

TUE:  WED:  THUR: 

PRES  START:  ■ 

01  I  0 

0  0  0 

0  0 

PRES  STOP: 

24  '  24 

24  24  24 

24  24 

REQ  START:  ^ 

0  0 

0  0  0 

0  0 

REQSTOP: 

24;  i  24; 

24  24  24 

24  24 

HOAUHC: 

HP  Effic:; 

0.64 

HOAUH: 

0 

Load  Factor:' 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

0 

%Area: 

0% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

;  0 

KW-TON: 

0.00 

DC  DUTY: 

!  0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

1 - - 

0.000598 

REQUIRED 

PRESENT 

DDCCHC: 

0.0000188 

HR/YR 

HRT^R  i 

DDCCC: 

0.0000498 

CLG  HRS  ON 

3,360 

3,360i 

NSC: 

i  93100 

HTG  HRS  ON 

i  5,376 

5,376; 

DDCH: 

29900 

H/C  HRS  ON 

j  8,760 

i  8,7601 

i  OPT: 

1  305 

CHWR: 

1  17.5 

CLG  HRS  SAVED 

0 

CNWR: 

•  0 

HTG  HRS  SAVED 

0 

!  OAR: 

I  5.67 

C/H  HRS  SAVED 

0 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

09-Dec-95 

AJN/CWW 


B^DG:  0650 


BUIUDING  NAME:  COLD  STO^AC 

?1W!^®ENERGylALCU 


System  Type: 

30 

iSystem  Name: 

Cold  Storage  -  Bldg  650 

System  Number: 

CH-1  -  4 

''I  t' 

Schedule  ST/SP 

0.00 

.00' 

0.00; 

Opt  ST4SP 

0.00 

0.00| 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00: 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

^  Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

I 

I 

.  , 

34.00 

F  TCfTM/  \ 

r  - 

45  Cold  Storage  -  Bldg  650 


$2,452.00 


G-490 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0652  BUILDING  NAME:  COLD  STOR  FAC 

Building  UA:j  1,000  CONDITIONED  SQfT^ 


System  Type:  31 

System  Name:  Cold  Storage  -  Bldg  652 

System  Number: 

CH-1  -  4 

pi^^AHteDme^Nf^RM^TioN 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

[Occupancy  Days: 

3  BRICK  AND  CMU 

ADMIN  &  SUPPLY 

10700-1600 

!M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

IfSfEyofEF^yNQWHEDU^^^ 


SUN:  MON:  TUE:  WED:  THUR:  FRI:  SAT: 


PRES  START:  ^ 

o; 

0' 

0 

0 

0 

0  : 

0 

PRES  STOP:  T 

24; 

24 

24 

24; 

24 

24 

24 

REQ  START:  ~ 

0 

0; 

_ g 

0: 

Zlo  I 

_ 0  L 

0 

REQSTOP:  T 

24 

24 

24  _ 

"~24  3 

24  ^ 

24 

. . . . 


HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

. 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

j  KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH):  0! 

BLR  CAP  OUTPUT  (BTUH):; 

0 

ii?m  m.  .1 

- - 

REQUIRED 

PRESENT 

HRA^R 

HRA^R 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376| 

H/C  HRS  ON: 

8,760 

8,760| 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

1. -.'i 

HOAUHC 

0: 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000226 

NSUCC 

0.000598 

DDCCHC 

0.0000188 

DDCCC 

:  0.0000498 

NSC 

93100 

DDCH 

29900 

OPT 

305 

CHWR: 

17.5 

CNWR 

0 

OAR: 

^  5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION;  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

09-Dec-95 

AJN/CWW 


G-492 


BUILDING  710 

TACTICAL  EQUIPMENT  SHOP 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION :  FT.  Rl  LEY,  KS  PREPARED  BY : 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  0710 


BUILDING  NAME:  TAG  EQUIP  SHOP 


Building  UA:: 


1,462 


CONDITIONED  SOFT: 


2,173 


System  Type: 

8 

System  Name: 

Air  cooled  DX  compressor 

i  System  Number:|ACCU-1 

iCatagory  Number:  IConstruction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

2iBRICK  AND  CMU 

ADMINISTRATION 

|0600-1700 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

^ . . . . . . . 

ISYSTEM  OPERATING  SCHEDULE  V 

;  t.' . 

ilsiHiiii 

SUN: 

MON:  TUE:  WED: 

THUR: 

FRI:  SAT: 

PRES  START:  0 

0  0  0 

0 

0  0 

PRES  STOP:  24 

24  . . 24  "  24 

24 

24  24 

REQ  START:  0 

5  5  5 

~ . "5 

5  0 

REQ  STOP;  “  0 

17  17  17 

17 

17  0 

fcO^iSTANTS 

Motor  HP: 

0.00 

HOAUHC: 

0 

HP  Effic: 

0.64 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

d 

%Area: 

0% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

5 

c6ao(^ 

0 

KW-TON: 

1.10 

DCDTjTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000176 

^ORS  CALCULATIONS 

NSUCC 

0.000467 

RPOUIRED  PRESENT 

DDCCHC 

0.000111 

HRTfR 

HRfYR 

DDCCC 

0.000294 

CLG  HRS  ON: 

1,200  3,360 

NSC 

10900 

HTG  HRS  ON: 

1,920  5,376 

DDCH 

32500 

H/C  HRS  ON: 

3,129  8,760 

OPT 

305 

CLG  HRS  SAVED: 

2,160 

— 

CNWR: 

— 

0 

HTG  HRS  SAVED: 

3,456 

OAR: 

5.67 

C/H  HRS  SAVED: 

5,631 

■  ■ 

G-493 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  0 1 -94-D-0033  DATE ; 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:^^ 


BUILDING  NAME:  TAG  EQUIP  SHOP 

_ _ _ _ _ 


\w&. 


System  Type: 

is 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

ACCU>1 

_ 

|;-  -FUNCTKatT 'A  f 

]  !mm  x  ima:  - 

Schedule  ST/SP: 

0.00' 

.00; 

0.00 

Opt  ST/SPi 

0.00 

o.oo; 

o.oo; 

Duty  Cycle 

o.oo: 

o.oo; 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00; 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

o.oo" 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

H^A^set 

0.00 

0^'~ 

0.00 

Chilled  Water  Reset 

0.00 

87.50 

0.00 

Condenser  Water  Reset 

0.00 

~0.^~ 

0.00 

Chiller  Demand  Limit 

4.21 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

. 

L  TOTAL  ill 

,3.00 

K' *  ■ .  'iTrT'T"-  Tia -S-- 

'  =-A':r' 


IJilaesl- 

'tlfisCTN 


no; 


m 


. ,  i-, 


-^M^:‘5TOINTS  ,  POIN'K,-: 


'^pipRf 


17  Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


0 


- - - 


$243.00 


G-494 


EMC  ENGINEERS,  INC. 


PROJECT  NAMEiEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0710  BUILDING  NAME:  TAG  EQUIP  SHOP 


Building  UA:|  1,462|  CONDITIONED  SOFT:  2,173 


System  Type:jl5 


System  Name:jSmall  Single  Zone  air  handling  unit 
System  Number:jAHU-1 _ 


ICatagory  Number:  iConstruction: 

iUse: 

Occupancy  HRS: 

Occupancy  Days: 

2iBRICKANDCMU 

ADMINISTRATION 

0600-1700 

;M-F 

Weeks  of  Winter: 

32; 

Weeks  of  Summer: 

20 

iYSTEMOPEt^tlNG  SCHEDULE 

SUN:  MON:  TUE: 

WED: 

THUR:  FRI: 

SAT: . . . 

PRES  START:  0  0 

0 

0 

0  0 

PRES  STOP:  "  24  24 

24 

24 

24  24 

REQ  START:  0  5 

6 

5 

5  5 

g 

REQSTOP:  _ 0  _ VT _ 

17 

^7 

17  .  17 

17  0 

Motor  HP: 

. 0.50 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

1,000 

CFM-CLG: 

1,000 

%OA: 

22% 

%Area: 

19% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

P0UR$  CALCULATIONS  ;  < 

REQUIRED  PRESENT 
HR/YR  MR/YR 


CLGHRSON:  1,200  3,360 

HTG  HRS  ON?  r920  5,376 

H/C  HRS  ON:  3,129  8,760 


CLG  HRS  SAVED: 

2,160 

HTG  HRS  SAVED: 

3,456 

C/H  HRS  SAVED: 

5^^ 

".Svr’ .  5S;'v'S’"'  -'i 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000176 

NSUCC: 

0.000467 

DDCCHC: 

0.000111 

DDCCC: 

0.000294 

NSC: 

10900 

DDCH: 

32500 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-495 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


BLDG:  0710 


BUILDING  NAME:  TAG  EQUIP  SHOP 


System  Type: 
System  Name: 


Small  Single  Zone  air  handling  unit 


System  Number: 


AHU-1 


F 

- r|'— 

Schedule  ST/SP 

0.00 

2,546.09 

0.00 

Opt  ST/SP 

0.00 

137.90 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.92 

0.00 

0.00 

Night  Setback 

0.00 

991.13 

3.03 

Sub  Total 

0.92 

3,675.12 

3,03 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

347.27 

9.03 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

""  aoo~ 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

•  ■  total 

a92i 

4,022.991  ^ 

_ J - - : - 5 - . . . 

I..UMGS' 
JFUNCTN' 
I-  '  NO. 


EBKlfiSSS; 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU  0 

33  Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 

36  Outside  air  damper  economizer  0 

control  -  AHU 


2 

1 


$348.00 


$1,097.00 

$272.00 

$399.00 


$2,116.00 


G-496 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  0710 

BUILDING  NAME:  TAG  EQUIP  SHOP 

Building  UA:| 

1,462  CONDITIONED  SOFT:  2,^73 

System  Type:  1 

System  Name:  Small  hot  water  boiler 

System  Number: |BLR-1 

ICatagory  Number:  jConstruction: 

jUse:  Occupancy  HRS:  Occupancy  Days: 

1  sImETAL  PANEL  AND  CMU  VEH  MAINT  SHOP  0700-1800  iM-F 

Weeks  of  Winter:! 

Weeks  of  Summer: 

32 

20 

SUN:  MON:  fuE: 


WED:  THUR 


FrI:  *  SAT; 


PRES  START: 

0 

0 

0 

0 

0 

_ g 

_ g 

PRES  STOP: 

~24 

24 

24  : 

24 

24 

_?4 

24 

REQ  START: 

0 

5 

5 

5 

5 

_ g 

REQSTOP: 

0 

17 

_ 17 

_ 17 

_ 17 

liz 

piPias^f-'^ " 

COWSTANT^  ? 

Motor  HP: 

2.00 

HOAUHC: 

0 

HP  Effic: 

0.78 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

0 

%Area: 

0% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

400,000 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

320,000 

ECC: 

0 

ECHC; 

d 

NSUCHC: 

0.000105 

HouMli^LcuOmbNS 

NSUCC:! 

0.000278 

REQUIRED  PRESENT 

DDCCHC: 

0.000161 

HRTrR 

HRA^R 

DDCCC: 

0.000426 

CLG  HRS  ON: 

1,200, 

3,360 

NSC: 

94300 

HTG  HRS  ON: 

1,920 

5,376 

DDCH: 

40600 

H/C  HRS  ON: 

3,129 

8,760 

OPT: 

305 

_ _ _ 

_ 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,160 

CNWR: 

0 

HTG  HRS  SAVED: 

3,456 

OAR: 

5.67 

C/H  HRS  SAVED; 

5,631 

. 

G-497 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


BLDG:  ^ 

BUILDING  NAME:  TAG  EQUIP  SHOP 

. . . . 

. .  """ 

. . 

System  Type:  |1 

System  Name:  Small  hot  water  boiler 

System  Number:  BLR-1 

^'^;-;-FUNCnOH  ^ 

:SifS| 

Schedule  ST/SP 

0.00 

5,288.57l 

0.00 

Opt  STfSP: 

0.00 

466.73 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

5,755.29 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilatioii/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

2.27 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

‘  total  I  - .. 

:  0.00] 

5,755.29! 

.',A0O. 

fvtMcsl 

“  'do  '."aq'o  ■  di'/ 

1 

Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

2  0 

0  0 

$277.00 

2 

Hot  water  reset  -  HW  Boiler 

0  0 

0  3 

$836.00 

4 

Alarms  -  HW  Boiler 

0  0 

2  0 

$330.00 

G-498 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0710 


)  "  BUILDING  NAME:  TAG  EQUIP  SHOP 

Building  UA:i  1,462  “  CONDITIONED  SOFT: 


System  Type:il6 

System  Name:|Heating  and  Ventilating  Unit 

; 

System  Number:|MAU-1 

Category  Number:  jConstruction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

14IMETAL  PANEL  AND  CMU  VEH  MAINT  SHOP 

0700-1800 

!M-F 

Weeks  of  Winter: 
Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0: 

0 

PRES  STOP: 

24 

24 

24 

_ ^ 

_ 24 

24 

24 

REQ  START: 

0 

5 

5 

5 

_ 5 

5 

REQ  STOP: 

0 

17 

17 

17 

17 

17 

0 

INPUTS  i 

Motor  HP: 

;  HP  Effic: 

Load  Factor: 
CFM-HTG: 
CFM-CLG: 

_ %OA:_ 

%Area: 

CHILLER'CAP'(fONSj:* 

kw-tonT 

BLR  CAP  INPUT  (BTUH)r 
BLR  CAP  OUT^  (BTUH): 


REQUIRED 

iHRTKR 


iPRESENT 

HRfYR 


CLG  HRS  ON: 
HTG  HRS  bW 
H/C  HRS~bNr 

CLG  HRS  SA Vibr 
“hTG  HRS  SAVED? 
C/H  HR¥sAVED: 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

6 

DDCCHC: 

0.0000199 

DDCCC: 

0.0000526 

NSC: 

b 

DDCH: 

64800 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-499 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  0710 


BUILDING  NAME:  TAG  EQUIP  SHOP 


SvstemTvpe:  16  . 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

jMAU-1 

FUNctioirt  i '  -f.  ■;  ■ 

Schedule  SVSP 

0.00; 

1,562.53: 

0.00 

Opt  ST/SP 

0.00 

137.90 

0.00 

Duty  Cycle 

0.00 

0.00^ 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

1,700.43 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

18.00 

HW  OA  Reset 

0.00 

o.ob 

Chilled  Water  Reset 

0.00 

0.00 

oTbo^ 

Condenser  Water  Reset 

0.00 

'  “  "'"o.oo 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

~  Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

r  TOTAL  UH 

3.00 

i  ,1'.,  '  • 

'CriS 


UMCS^PLIC 


1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


0 

0 


0 

0 


X ^'TOTALrY  -■.:=i-.,;x;x$2.  .  .  .1-1 


$348.00 


3  $813.00 

0  $272.00 


i$f;43i.oo 


G-500 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG: 

0710 

BUILDING  NAME: 

TAG  EQUIP  SHOP 

Building  UA:  1.462 

CONDITIONED  SOFT: 

2,173 

. . .  .  _ 

. 

1 

System  Type:  21 

1 

System  NameiiHW  Unit  heater 

1 - 

1 

System  Number:iuH-1 

1 

ICatagory  Number: 

Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

13;METAL  PANEL  AND  CMU  VEH  MAINT  SHOP 

10700-1800 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

^STIM 

^  V  ■  :  iv'li 

. . SUN:" . 

MON:  TUE:  WED: 

THUR:  FRI:  SAT: 

PRES  START:  ; _ __0 

0  0  0 

0  0  0 

PRES  STOP:  24 

24  24  24 

24  24  24 

REQ  START:  0  _ 

5  5  5 

5  5  0 

REQSTOP:  0 

17  17  17 

17  17  0 

Motor  HP: 

1.00 

HOAUHC 

0 

HP  Effic: 

0.69 

HOAUH 

0 

Load  Factor: 

0.80 

COAUHC 

0 

CFM-HTG: 

3,260 

COAUC 

0 

CFM-CLG: 

0 

HOAOHC 

0 

%OA: 

0% 

HOAOH 

0 

%Area: 

62% 

COAOHC 

0 

CHILLER  CAP  (TONS): 

0 

COAOC 

”  "o 

KW-TON: 

0.00 

DC  DUTY 

- 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC 

0 

ECHC 

0 

> '  -'S'  . . '  ; 

j*'. 

NSUCHC 

0.000105 

NSUCC 

0.000278 

DDCCHC 

0.000161 

REQUIRED  PRESENT 

HRIYR 

HRA^R 

DDCCC 

0.000426 

CLGHRSON: 

1,200  3,360 

NSC 

94300 

HTG  HRS  ON: 

1,920  5,376 

DDCH 

40600 

H/C  HRS  ON: 

3,129  8,760 

OPT 

305 

CHWR 

17.5 

CLG  HRS  SAVED: 

2,160 

CNWR 

0 

HTG  HRS  SAVED: 

3,456 

OAR 

5.67 

C/H  HRS  SAVED: 

5,631 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  0710 

BUILDING  NAME:  TAG  EQUIP  SHOP 

iBliSPPoBiliiiltiiKS 

ISystem  Type: 

!21 

System  Name: 

iHW  Unit  heater 

System  Number: 

iUH-1 

Schedule  ST/SP 

o.od: 

2,980.55! 

0.00: 

Opt  ST^SP 

0.00 

263.04' 

o.oo: 

Duty  Cycle 

0.00 

0.00 

o.oo: 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

85.48 

Sub  Total 

0.00 

3,243.59 

85.48 

Economizer 

0.00 

0.00 

0.00 

Ventitation/Recircuiation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0^00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

0.00 

and  Safety  Alarms 

,  total  ’  r~~ 

0.00j 

0.W 

r-f-'-* 

i'-UMCS' 

t 


tf  PlCM.  SYSTEM  ROINT  AND  COST  SUMMARY 

. .  * . ■■■■■■■■■■—  ■  ■  ■  . . -  -  . . . - . 


■tw  V 


JOINTS,  POINTS  POINTS  PQJI^ 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


1 


0 


1 


'Si®,? 


$1,213.00 


$1,213.00 


G-502 


BUILDING  720 
AF  OPS  BUILDING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


l-tAbittiLI  I  Y  51 UUY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

01-94-D-0033  DATE:  16-Sep-95 

-EY,  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0720  BUILDING  NAME:  AF  OPS  BLDG 

_ Building  UA:; _ 1,5871  CONDITIONED  SOFT:; 


System  Type:|1 5  ^  '  ~  ~~  ~  ”  i 

System  Name:  Small  Single  Zone  air  handling  unit  ~  —— —  — ^ 

System  Number:  AHU-1  “  ~  i 


^tago^  Number:  Cons^ 

[Occupancy  HRS:  (Occupancy  Days: 

I  18|METAL  PANEL  AND  CMU  SIMULATOR  BLDG 

0600-1600  M-F 

Weeks  of  Winter:! 

I _ 

32 

Weeks  of  Summer:: 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

o; 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

: _ 24 

24 

_ 24 

24 

REQ  START: 

0 

9 

6 

9 

.  6 

9 

0 

REQ  STOP: 

0 

17 

17 

_ 17 

5 

17 

0 

iNPBlsgiitMg;ifa 

Motor  HP: 
"  HPEffic: 

Load  Factor: 
CFM-HTG: 
CFM-CLG:“ 

%0Ar 

%Area: 

CHILLER  ^P  (TONS): 

~  kw-tonT 

BLR  CAP  INPUT^BTuFoT 
BLR  CAP  OUTPUT  (BTUH):  " 


iK*SSl 


REQUIRED  PRESeW 
HR/YR  HR/YR 


CLG  HRS  ON 

880  3,360 

j  HTG  HRS  ON 

1,408  5,376 

H/C  HRS  ON 

2,294  8,760 

CLG  HRS  SAVED 

2^480 

HTG  HRS  SAVED 

3,968 

C/H  HRS  SAVED 

6,466 

HOAUHC: 

15.4 

HOAUH: 

24.8 

COAUHC: 

0.000295 

COAUC: 

0.000779 

HOAOHC: 

15.5 

HOAOH: 

25 

COAOHC: 

0.000155 

COAOC: 

0.00041 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000743 

ECHC: 

0.000281 

NSUCHC: 

0.000318 

NSUCC: 

0.000842 

DDCCHC: 

0.000122 

DDCCC: 

0.000321 

NSC: 

89900 

DDCH: 

40800 

OPT: 

348 

CHWR: 

17.5 

CNWR: 

~”d 

OAR: 

5.67 

G-503 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  0720 

BUILDING  NAME:  AF  OPS  BLDG 

System  Type:  15 

System  Name: 

ISmall  Singte  Zone  air  handling  unit 

System  Number: 

AHU-1 

Schedule  STASP: 

0.00 

2,923.29 

6.00: 

Opt  ST/SP| 

0.00 

157.34 

0.00 

Duty  Cycle 

0.00 

o.oo; 

0.00 

Demand  Limit 

0.92 

0.00^ 

0.00 

Night  Setback 

0.00 

3,700.97 

47.51 

Sub  Total 

0.92 

6,781.60 

47.51 

Economizer 

0.00 

1,160.45 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

503.83 

21.56 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

;  TOTAL  1 

3*00 

1 8  Scheduled  start/stop  control  -  AHU; 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


0 

0 


0 

0 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 


G-504 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0720 


BUILDING  NAME:  AF  OPS  BLDG 


Building  UA:; 


1,587' 


CONDITIONED  SOFT: 


TP 


3,705 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-2 

{Catagory  Number:  jConstructlon: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

1  BIMETAL  PANEL  AND  CMU 

SIMULATOR  BLDG 

0600-1600 

;m-f 

Weeks  of  winter:  i 

32l 

Weeks  of  Summer: 

20 

WED:  THUR: 


FRI: 


PRES  START 


0 


0 


PRES  STOP: 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

6 

9  ■" 

. . 6 

REQ  STOP: 

_ g 

17 

17 

_ 17 

~  15 

24 

.  1 
Tf 


SAT: 

_ g 


iNi^TS 


Motor  HP: 


o^so 


HP  Effic: 


0.66 


Load  Factor: 


0.80 


CFM-HTG: 


1,800 


CFM-CLG: 


1,800 


%OA: 


%Area: 


10% 

33% 


CHILLER  CAP  (TONS): 

KWTON: 


0.00 


BLR  CAP  INPUT  (BTUH): 


BLR  CAP  OUTPUT  (BTUH): 


loi^cjvLcpuiibNs 


REQUIRED 
HR/YR 


PRESENT 
HR/YR 


CLG  HRS  ON 

880  3,360 

HTG  HRS  ON 

1,408:  5,376 

H/C  HRS  ON 

i  2,294  8,760 

CLG  HRS  SAVED 

2,480 

HTG  HRS  SAVED 

3,968 

C/H  HRS  SAVED 

6,466 

HOAUHC: 

15.4 

HOAUH: 

24.8 

COAUHC: 

0.000295 

COAUC: 

0.000779 

HOAOHC: 

15.5 

HOAOH: 

25 

COAOHC: 

0.000155 

COAOC: 

0.00041 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000743 

ECHC: 

0.000281 

NSUCHC: 

0.000318 

NSUCC: 

0.000842 

DDCCHC: 

0.000122 

DDCCC: 

0.000321 

NSC: 

89900~ 

DDCH: 

40800 

OPT: 

348 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-505 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  0720 

BUILDING  NAME:  AF  OPS  BLDG 

'EKmGy®t;cuLAfibN  sOmm^ry  ' 

. .  . .  “  W,  -  V.  . .  -  . . ,,  .....  . .  .  . . . 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

^HU-2 

b  jmcmi  :  - 

Schedule  ST/SP 

0.00 

3,266.62 

17.92 

Opt  ST/SP 

0.00 

157.34 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.92 

0.00 

0.00 

Night  Setback 

0.00 

3,700.97 

47.51 

Sub  Total 

0.92 

7,124.93 

65.43 

Economizer 

0.00 

1,160.45 

0.00 

Ventilation/Recirculation 

0.00 

18.48 

0.96 

DDC  Control 

0.00 

503.83 

21.56 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

. 0.00^ 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 


L  't; 

:  TOTAL 

;;V'g7.96|:g-; 

3*00 

1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback -AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


0 

0 


2 

1 


..Vi. 


0 

0 


3 

0 


5 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,i16.00 


G-506 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0720 


Building  UA: 


BUILDING  NAME:  AF  OPS  BLDG 

1,587i  CONDITIONED  SOFT: 


System  Type:il  5 

System  Name:|Small  Single  Zone  air  handling  unit  _ ■ 

System  Number:jAHU-3 


Category  Number:  jConstruction:  lUse: 

IsImETAL  PANEL  AND  CMU  iSlMULATOR  BLDG 


Occupancy  HRS:  lOccupancy  Days: 

0600-1600  M-F 


\  Weeks  of  Winter: 

32; 

Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

_ 0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

6 

9 

6 

9 

_ ^ 

REQ  STOP: 

0 

17 

17 

17 

15 

17 

Z  ~o_ 

Motor  HP: 
HPEffic: 
Load^  Factor: 
CFM-HTG: 
CFM-CLG: 
%OA: 
%Area: 

CHILLER  CAP  (TONSyr” 

k^onT” 

BLR  CAP  INPUT  (BTUTi): 
BLR  CAi^ufl^iBTUH)r~ 


REQUIRED 

HRA^R 


[D.  PRESENT 
HR/YR 


CLG  HRS  ON: 

880; 

3,360 

HTG  HRS  ON: 

1,408 

5,376 

H/C  HRS  ON: 

2,294: 

8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3Ms 

C/H  HRS  SAVED: 

6,466 

HOAUHC: 

15.4 

HOAUH: 

24.8 

COAUHC:; 

0.000295 

COAUC: 

0.000779 

HOAOHC: 

15.5 

HOAOH: 

25 

COAOHC: 

0.000155 

COAOC: 

0.00041 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000743 

ECHC: 

0.000281 

NSUCHC: 

0.000318 

NSUCC: 

0.000842 

DDCCHC: 

0.000122 

DDCCC: 

0.000321 

NSC: 

89900 

DDCH: 

40800 

OPT: 

348 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-507 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM 


BLDG:  0720 


BUILDING  NAME: 


AF  OPS  BLDG 


System  Type: 

|15  _ : 

ISystem  Name: 

Small  Single  Zone  air  handling  unit 

iSystem  Number: 

AHU-3 

O.OOi 


0.00 


0.00 


Demand  Limit 

0.92 

0.00 

0.00 

Night  Setback 

0.00, 

3,700.97 

47.51 

Sub  Total 

0.92 

7,124.93 

65.43 

Economizer 

0.00 

1,160.45 

0.00 

Ventilation/Recirculation 

0.00 

18.48 

0.96 

DDC  Control 

0.00 

503.83 

21.56 

^  HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

Fv  -  'TOTAL/: 

,  '  ^  3*(KI 

iCTielNf 


... . .  .. ^ .  .  -,.  ...... 

'  CMCSAPPUCAT^ON 


POiNTS  POINTS  JWINTrS  ItIJNTS 


18 


27 

33 

36 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


1 


0 

0 


0 


2 

1 


0 

0 


1 


3 

0 


Outside  air  damper  economizer 
control  -  AHU 


TOTAL:;"  Si 


;o: 


$348.00 


$1,097.00 

$272,00 

$399.00 

■I';.?':.; 


G-508 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-0-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  M 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0720 


BUILDING  NAME:  AF  OPS  BLDG 


Building  UA:i 


1,587! 


CONDITIONED  SOFT: 


3,705 


System  Type:l8 


System  Name:lAir  cooled  DX  compressor 


System  Number:  CH-1 


ICatagory  Number: 

Construction: 

jUse: 

Occupancy  HRS: 

{Occupancy  Days: 

18I 

METAL  PANEL  AND  CMU 

SIMULATOR  BLDG 

10600-1600 

M-F 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


SUN:'^ 

TUE:  WED: 

PRES  START:  0  _ 

0 

o 

o 

PRES  STOP:  24  ^ 

CM 

24  24 

REQ  START:  0 

9 

6  9 

REQ  STOP:  0 

17 

17  17 

Motor  HP: 

0.00 

HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

5 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

CAtCBuiTONS  / 

-  r . 

,s'C  '  '!  ' 

REQUIRED  PRESENT 

HRTTR 

HRA^R 

CLG  HRS  ON: 

880 

3,360 

HTG  HRS  ON: 

1,408 

5,376 

H/C  HRS  ON: 

2,294 

8,760 

24 


6 


CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

-.Vk!  "  i 

,g;Sle,*¥: 

.r 

FRI: 

SAT: 

_ g 

. _J0 

_ 24 

9 

0 

17 

_ g 

HOAUHC: 

15.4 

HOAUH: 

24.8 

COAUHC: 

*  0.000295 

COAUC: 

0.000779 

HOAOHC: 

15.5 

HOAOH: 

25 

COAOHC: 

0.000155 

COAOC: 

0.00041 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000743 

ECHC: 

o'.  000281 

n^chcT 

0.000318 

NSUCC: 

0.000842 

DDCCHC: 

0.000122 

DDCCC: 

0.000321 

NSC: 

89900 

DDCH: 

40800 

OPT: 

348 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-509 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM 


BLDG;  0720  BUILDING  NAME:  AF  OPS  BLDG 


System  Type:  18 

System  Name:  Air  cooled  DX  compressor 

System  Number:  |CH-1 


.  ;v- 

yc  - 

Schedule  ST/SP| 

0.00 

.00 

0.00 

OptST/^ 

0.00 

0.00^ 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

O.OOi 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

87.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

4.21 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

•  TOTAL  J 

Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


MB 


G-510 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0720 


BUILDING  NAME:  AF  OPS  BLDG 


Building  UA:| 


1,587 


CONDITIONED  SOFT: 


3,705 


1  System  Type: 

8 

j  System  Name: 

Air  cooled  DX  compressor 

System  Number: 

CH-2  i 

wm 


Catagory  Number:  iConstruction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

18  METAL  PANEL  AND  CMU 

SIMULATOR  BLDG 

0600-1600 

M-F 

Weeks  of  Winter: 


32i 


Weeks  of  Summer: 


20 


SUN:  ^  MON:^  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0: 

0 

0 

o: 

0 

0 

PRES  STOP:  7 

24 

24 

24 

24 

_ 24 

24 

24 

REQ  START:  ^ 

Q 

9 

6 

9 

9 

0 

REQSTOP:  [ 

mio 

17 

17 

17 

17 

0 

constants: 

Motor  HP 

0.00 

HOAUHC 

15.4 

HP  Effic 

0.64 

HOAUH 

24.8 

Load  Factor 

0.80 

COAUHC 

0.000295 

CFM-HTG 

0 

COAUC 

0.000779 

CFM-CLG 

0 

HOAOHC 

15.5 

%OA 

0% 

HOAOH 

25 

%Area 

0% 

COAOHC 

0.000155 

CHILLER  CAP  (TONS) 

5 

COAOC 

0.00041 

KW-TON 

1.10 

DC  DUTY 

0.17 

BLR  CAP  INPUT  (BTUH) 

0 

DC  DEMAND 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

0 

ECC 

0.000743 

ECHC 

0.000281 

NSUCHC 

0.000318 

NSUCC 

0.000842 

REQUIRED  PRESENT 

DDCCHC 

0.000122 

HRJYR  HRPfR 

DDCCC 

0.000321 

CLG  HRS  ON: 

880  3,360; 

NSC 

89900 

HTG  HRS  ON: 

1,408  5,376| 

DDCH 

40800 

H/C  HRS  ON: 

2,294  8,760 

OPT 

348 

CHWR 

17.5 

CLG  HRS  SAVED: 

2,480 

CNWR 

0 

HTG  HRS  SAVED: 

3,968 

OAR 

5.67 

C/H  HRS  SAVED: 

6,466 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
JM 


BLDG:  0720 


BUILDM^  NAME:  AF  OPS  BLDG 


'System  Type: 

i8 

System  Name: 

Air  coofed  DX  compressor 

System  Number: 

CH-2 

mm 


Schedule  STASP 

O.OOj 

.00; 

0.00 

OptST/SP 

O.OOl 

0.00 

0.00 

Duty  Cycle 

O.OOl 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0-00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

87.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

4.21 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

?;'3'  '■  t::.  ^ 

,87.50;  ,  ■■ 

0.00 

.  Iv-Ly  ZM 

t-  y 


HiCSz'-'^^W-y- 


wcjs^APEiacxfioiifific.;;;  w 


lipJWiiN're;  TOiNrs:rpoiNTiS1j<^%i^^^^S' 


Scheduled  start/stop  control  -  DX  1  0  1 

Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


$243.00 


$243.00 


G-512 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


ppUPpilKgPf 

Motor  HP 

. o'.  00 

HP  Effic 

0.64 

Load  Factor 

!  0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%DA 

0% 

%Area 

6% 

CHILLER  CAP  (TONS) 

5 

KW-TON 

1.10 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

REQUIRED  PRESENT 


HRA^R 

HRfYR 

CLG  HRS  ON: 

880 

3,360 

HTG  HRS  ON: 

1,408 

5,376 

H/C  HRS  ON: 

2,294 

CLG  HRS  SAVED 

2,480 

HTG  HRS  SAVED 

3,968 

C/H  HRS  SAVED 

6,466 

HOAUHC: 

15.4 

HOAUH: 

24.8 

COAUHC: 

0.000295 

COAUC: 

0.000779 

HOAOHC: 

15.5 

HOAOH: 

25 

COAOHC: 

0.000155 

COAOC: 

0.00041 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000743 

ECHC: 

0.000281 

NSUCHC: 

0.000318 

NSUCC: 

0.000842 

DDCCHC: 

0.000122 

DDCCC: 

0.000321 

NSC: 

89900 

DDCH: 

40800 

OPT: 

348 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-513 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION: FT.  RILEY,  KS  PREPARED  BY:  JM 

BLDG-  0720  BUILDING  NAME:  AF  OPS  BLDG 


'  tN\vV'.  v'  .  'v.V'.A-.  ^ 


System  Type: 

8 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

CH-3 

:  mmz 

fjmi  -u 

Schedule  ST/SP 

0.00 

.00! 

0.00 

Opt  ST/SP 

o.oo; 

o.oo; 

0.00 

Duty  Cycle 

o.oo; 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

87.50 

0.00 

Condenser  Water  Reset 

0.00 

"  aoo 

0.00 

Chiller  Demand  Limit 

4.21 

'  aoo'^ 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

TOTAL 

.7; 

Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


$243.00 


$243.00: 


G-514 


BUILDING  722 
FLIGHT  SIMULATOR 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  0722 


Building  UA: 


BUILDING  NAME:  FLIGHT  SIMULATOR 

1718  CONDITIONED  SOFT: 


_ System  Type:|11 _ _ _ _ _ 

System  NamerjVariable  Air  Volume  air  handling  unit _ i 

j  System  Number:[AHU-1  ; 

{Catagory  Number:  IConstruction:  lUse:  'Occupancy  HRS: 

I  18|METAL  panel  and  CMU  simulator  bldg  10600-1 600 


Occupancy  Days: 

IP 


Weeks  of  Winter: 
Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

_ 24 

24 

24 

REQ  START: 

0 

6 

6 

6 

6 

6 

0 

REQ  STOP: 

0 

16 

16 

16 

16 

r~ui 

_ g 

Motor  HP: 

20.00 

HOAUHC: 

15.4 

HP  Effic: 

0.88 

HOAUH: 

24.8 

Load  Factor: 

0.80 

COAUHC: 

0.000295 

CFM-HTG: 

15,590 

COAUC: 

0.000779 

CFM-CLG: 

15,590 

HOAOHC: 

15.5 

%OA: 

25% 

HOAOH: 

2~5” 

%Area: 

50% 

COAOHC: 

0.000155 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00b41 

KW-TON: 

0.00 

DC  DUTY: 

0.17" 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.000743 

ECHC: 

0.000281 

NSUCHC: 

0.000318 

hOURilDALCULATlQN 

i:-  -ll': 

NSUCC: 

0.000842 

RPC 

lUIRPD  PRESENT 

DDCCHC: 

"  0~006T'22' 

HR/YR  HR/YR 

DDCCC: 

0.000321 

CLG  HRS  ON: 

1,000 

3,360 

NSC: 

89900 

HTG  HRS  ON: 

1,600 

5,376 

DDCH: 

40800 

H/C  HRS  ON: 

2,607 

8,760 

OPT: 

348 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,360 

CNWR: 

0 

HTG  HRS  SAVED: 

3,776 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,153 

G-515 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG;  0722 


BUILDING  NAME:  FLIGHT  SIMULATOR 

liiERGffiSWuafroCsuw^ 


System  Type: 

11 

System  Name: 

Variable  Air  Volume  air  handling  unit 

System  Number: 

AHU-1 

SOpPiip^f 

Schedule  SUSP 

o.oo: 

90,434.71, 

369.301 

Opt  ST/SP 

o.od 

4,714.79: 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

o.oo" 

0.00 

0.00 

Night  Setback 

0.00, 

30,503.53 

77.22 

Sub  Total 

0.00 

125,653.03 

446.53 

Economizer 

0.00 

11,421.35 

0.00 

Ventilation/Recirculation 

0.00 

400.12 

20.89 

DDC  Control 

0.00 

4,958.73 

35705 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

dbo 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

5.00 

r.  ■  •  ■■-■'-TOTAL  '  ,1  . -. 

142,433.23] . 

:  mzMi 

'‘‘“v:,;/ •  a  , 

...  .K  -  ...  ^  ^ 

EI‘f:«»iffa:TSliCAW;Sl'STS( 

l'UNCBPr':;'''^'Ei':.tJMGS.APPW^  - 


R^iSSSiiils 


18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

32 

Direct  digital  control  -  VAV  AHU 

0 

3 

0 

11 

$3,695.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

36 

Outside  air  damper  economizer 
control  -  AHU 

0 

0 

0 

2 

$399.00 

40 

Maintenance  (filter)  alarm  -  AHU 

0 

0 

1 

0 

$112.00 

_  _  ■  !  '  ‘  ;  TOTAL:  ''  : 

IliSi  * 

S'jili 

G-516 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0722 


BUILDING  NAME:  FLIGHT  SIMULATOR 


Building  UA: 

1,718; 

CONDITIONED  SOFT:  7,000 

I 

System  Type:!l  5 

System  NameijSmaU  Single  Zone  air  handling  unit 

System  Number:kHU-2  | 

Catagory  Number:  jConstruction: 

!Use: 

'Occupancy  HRS:  lOccupancy  Days: 

18IMETAL  PANEL  AND  CMU  SIMULATOR  BLDG 

10600-1600  IM-F 

!  Weeks  of  Winter:: 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE  - 

SUN:  MON:  TUE: 


WED:  THUR: 


FRI: 


PRES  START:  ^ 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP:  _ 

_24  _ 

_ 24 

24 

24 

24 

24 

REQ  START:  _ 

_ 0 

6 

6 

_ 6 

6 

6 

0 

REQSTOP: 

_ 0  7 

16 

16 

^IJ§ 

16 

~  16 

0 

SAT: 


HWiiiiisiPi 

Motor  HP: 

;  v'-Y-'-r, 

I'bo 

HP  Effic: 

0.69 

Load  Factor: 

0.80 

CFM-HTG: 

7,500 

CFM-CLG: 

7,500 

%OA: 

20% 

%Area: 

30% 

CHILLER  CAP  (TONS): 

b 

KW-TON: 

0^0 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

b 

ipRS  CACeuOaidNS :  1 

REQUIRED  PRESENT 
:HR/YR  HRA'R 


CLG  HRS  ON: 

1,000 

3,360 

HTG  HRS  ON: 

1,600 

5,376 

H/C  HRS  ON: 

2,607 

8,760 

CLG  HRS  SAVED: 

~^”b6b 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153 

eQNSTANf$  '  :  T 

-iiv, ;  ’ 

HOAUHC: 

15.4 

HOAUH: 

24.8 

COAUHC: 

0.000295 

COAUC: 

0.000779 

HOAOHC: 

15.5 

HOAOH: 

25 

COAOHC: 

0.000155 

COAOC: 

0.00b4T 

DC  DUTY; 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000743 

ECHO: 

0.000281 

NSUCHC: 

"  0.000318 

NSUCC: 

"oTobo842 

DDCCHC: 

o.oboT22 

DDCCC: 

0.000321" 

NSC: 

89900 

DDCH: 

40800 

OPT: 

^8" 

CHWR: 

17b 

CNWR: 

0 

OAR: 

5.67 

G-517 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT,  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  0722 


BUILDING  NAME:  FLIGHT  SIMULATOR 


System  Type: 


!15 


System  Name: 


iSmall  Singte  Zone  air  handling  unit 


System  Number: 


AHU-2 


E--;iiPuNCtK^i^^|^ 

'ITt 

Schedule  SUSP 

0.00 

8,029.03! 

142.13 

Opt  ST/SP: 

0.00 

300.12 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

14,674.56 

46.33! 

Sub  Total 

0.00 

23,003.72 

188.47 

Economizer 

0.00 

5,494.55 

0.00 

Ventilation/Recirculation 

0.00 

153.99 

8.04 

DDC  Control 

0.00 

2,385.54 

21.03 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

“  0*00i 

3.00! 

. -  3®”'  * 


luaifs' 


"NO|% 


rr.?' 

.  lJMCS,  APFLtCATIQN . 


•':S, 


18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

27 

Direct  digital  control  -  Small  SZ  AHU 

0 

2 

0 

3 

$1,097.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

36 

Outside  air  damper  economizer 

0 

0 

0 

2 

$399.00 

control  -  AHU 

vvw  -  .-I-  •  ; . .  . . 

G-518 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  0722 


BUILDING  NAME:  FLIGHT  SIMULATOR 


Building  UA:; 


1,718 


CONDITIONED  SOFT: 


7,000 


System  Type:!l5 


System  NameilSmall  Single  Zone  air  handling  unit 


1  S'METAL  PANEL  AND  CMU  SIMULATOR  BLDG 


0600-1600 


;m-f 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

'  SUN:" 

MON:  TUE:  WED: 

PRES  START:  0 

0  0 

_0 

PRES  STOP:  24 

24  24 

24 

REDSTART:  0 

6  6 

Id 

REQSTOP: _ 0^^ 

16  16 

JI6 

Motor  HP: 

10.00 

HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

4,050 

CFM-CLG: 

4,050 

%OA: 

25% 

%Area: 

20% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

d 

SfSOlS  CALCULAfiONS 

•  s  ri“;  r;;" 

.'7.: 

REQUIRED  PRESENT 

IHR/YR 

,HR/YR 

CLG  HRS  ON: 

1,000  3,360 

HTG  HRS  ON: 

1,600  5,376 

H/C  HRS  ON: 

2,607  8,760 

i  ir' >• 

THUR:  FRI: 


SAT: 


24 


24 


24 


6 

16 


16 


c<mrmm 


CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153 

HOAUHC: 

15.4 

HOAUH: 

24.8 

COAUHC: 

0.000295 

COAUC: 

0.000779 

HOAOHC: 

15.5 

HOAOH: 

25 

COAOHC: 

0.000155 

COAOC: 

0.00041 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000743 

ECHC: 

0.000281 

NSUCHC: 

0.000318 

NSUCC: 

0.000842 

DDCCHC: 

0.000122 

DDCCC: 

0.000321 

NSC: 

89900 

DDCH: 

40800 

OPT: 

348 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-519 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT,  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  072^ 

BUILDING  NAME:  FLIGHT  SIMULATOR 

"^GyJ^AL-CpLAtlb-^  SOi^ARY f : 

System  Type: 

15 

System  Name: 

ISmall  Single  Zone  air  handling  unit 

System  Number: 

AHU-3 

mmmm- 

-  -  -  ''kWh^r”:-  J". 

gQiiP^7|g7l 

Schedule  ST/SP, 

0.00 

46,838.09! 

95.94| 

Opt  ST/SP 

0.00 

2,545.18 

0.00: 

Duty  Cycle; 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

7,924.26 

30.89 

Sub  Total 

0.00 

57,307.53 

126.83 

Economizer 

0.00 

2,967.06 

0.00 

Ventilation/Recirculation 

0.00 

103.94 

5.43 

DDC  Control 

0.00 

1.288.19 

14.02 

HW  OA  Reset 

0.00 

o.oo: 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

oToo 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

L  TOTAL  ^  T 

61,666,72]  7  - 

.  146J27; 

- 

-■7V4Ti^-  --'-'It 

Y^ArsySTEM  POINT  AND  COST  SUM^RYJ 

lit 

FUNCTN 

-AI- 

i  Ntt  . 

points:  jmiints 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

27 

Direct  digital  control  -  Small  SZ  AHU 

0 

2 

0 

3 

$1,097.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

36  Outside  air  damper  economizer  0  0 

control  -  AHU 


0  2  $399.00 


piip0^ 


G-520 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  0722  BUILDING  NAME:  FLIGHT  SIMULATOR 

Building  UA:!  1  tTs  CONDITIONED  SOFT:  7,^ 

System  Type: |1 5 

System  Name:!Small  Single  Zone  air  handling  unit 
System  Number: jAHU-4 


iCatagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

18 METAL  PANEL  AND  CMU 

SIMULATOR  BLDG 

C600-1600 

iM-F 

Weeks  of  Winter: 
Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

_ 0 

0 

_ g 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

_ ^ 

24 

_ 24 

REQ  START: 

0 

0 

0 

0 

Z.~3 

_ 0 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

24 

Motor  HP: 
“hP  Effici 


KW-TON: 
BLR  CAP  INPUT  (BTUH)? 
BLR  CAP  WtPUT  (BTW): 


HOAUHC: 

“hoauhT 


Load  Factor: 

0.80 

COAUHC: 

0.000295 

CFM-HTG: 

0 

COAUC: 

0.000779 

CFM-CLG: 

6.400 

HOAOHC: 

15.5 

%OA: 

0% 

HOAOH: 

25 

%Area: 

0% 

COAOHC: 

0.000155 

CHILLER  CAP  (TONS): 

d 

COAOC: 

0.00041 

DC  DUTY: 

dc^mandF 

~^~ecc7 

ECHC: 

NSUCH^ 

nsucc7 


0.17 

"0^0743 

"a 000281 

"0^00318 

0.000842 


REQUIRED  PRESENT 

DDCCHC: 

0.000122 

HRA^R  HRA^R 

DDCCC: 

0.000321 

CLGHRSON:  3,360  3.360 

NSC; 

89900 

HTG  HRS  ON:  5.376  5,376 

DDCH: 

40800 

H/C  HRS  ON:  8,760  8,760 

OPT: 

348 

CLG  HRS  SAVED:  0 

HTG  HRS  SAVED:  0 

C/H  HRS  SAVED:  0 

CHWR: 

^7  5 

CNWR: 

0 

OAR: 

5.67 

G-521 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


BLDG;  0722 


BUILDING  NAME:  FLIGHT  SIMULATOR 


System  Type: 
System  Name; 


i15 


Small  Single  Zone  air  handling  unit 


System  Number; 


AHU-4 


'smss 

Schedule  ST/SP 

6.00 

.00' 

0.00: 

OptST/SP| 

o.oo; 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00’ 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

"~o"oo 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

_  total  I 

1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


0 

0 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,i16;00 


G-522 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


HPEffic:  0.79 


Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

.  "o' 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

602,000 

BLR  CAP  OUTPUT  (BTUH): 

. 480,100 

REQUIRED  PRESENT 
HRIYR  HRTTR 


CLG  HRS  ON: 

1,100 

3,360 

HTG  HRS  ON: 

1.760; 

5,376 

H/C  HRS  ON: 

2,868 

8,760 

CLG  HRS  SAVED: 

2,260 

HTG  HRS  SAVED: 

3,616 

C/H  HRS  SAVED: 

5,892 

CQN$TANT$ 

HOAUHC: 

15.4 

HOAUH: 

24.8 

COAUHC: 

0.000295 

COAUC: 

0.000779 

HOAOHC: 

15.5 

HOAOH: 

25 

COAOHC: 

0.000155 

COAOC: 

0.00041 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000743 

ECHC: 

0.000281 

NSUCHC: 

0.000318 

NSUCC: 

0.000842 

DDCCHC: 

0.000122 

DDCCC: 

0.000321 

NSC: 

89900 

DDCH: 

40800 

OPT: 

348 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-523 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALU^TION  OF  UMCS 


EMC  NO 


1406-001 


CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 

DATE:  16-Sep-95 

LOCATION 

FT.  RILEY.  KS 

PREPARED  BY:  JM/AJN/AMS 

BLDG:  0722 

BUILDING  NAME: 

^^^^VCALCULAl 

FLIGHT  SIMULATOR 

System  Type: 

1 

System  Name: 

Small  bot  water  boiler 

System  Number: 

iBLR-1 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

1 


Schedule  ST/SP 

0.00; 

8,195.05 

0.00: 

Opt  ST/SP 

0.00 

788.68 

O.OOi 

Duty  Cycle 

o.oo; 

0.00 

0.00; 

Demand  Limit 

0.00, 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

8,983.73 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventitation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

3.41 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

8,983.73: 


LOMCS  -  .1'  ■  ; 

taCTN  "  UMCS  APPLICATION- ■  " '  DO'.  :.rr  AO' -4“'  AI 

f  NOl ' : '  ■  ■■  -'  -  V  POINTS  POINTS 'POINTS  , 

1  Scheduled  start/stop  control  -  HW  2  0  0  0 

Boiler;  Optimum  start/stop  control  - 

HW  Boiler;  Night  setback  -  HW 
Boiler 

2  Hot  water  reset  -  HW  Boiler  0  0  0  3 

4  Alarms  -  HW  Boiler  0  0  2  0 

_  0 .  2  ^3  : 


COST 


$277.00 


$836.00 

$330.00 

$1,443.00 


G-524 


O 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-96 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0722  BUILDING  NAME:  FLIGHT  SIMULATOR 


Building  UA: _ 1,718  CONDiTIONED  SOFT:  7,000 


PrflEMlNlEO 

System  Type: 

6 

System  Name: 

Small  air  cooled  chiller 

System  Number: 

OLI 

Category  Number:  'Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

18|METAL  PANEL  AND  CMU 

SIMULATOR  BLDG 

'0600-1600 

M-F 

Weeks  of  Winter: 

32 

'  Weeks  of  Summer: 

20 

iSYimiilOFiRAflNe^a^^ 

SUN:  MON:  TUE: 

wedT 

THUR: 

FRf:  "  ^ 

SAT: 

PRES  START: 

0 

0 

0 

0 

_  . . g 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

_ 24 

REQ  START: 

0 

6 

_ 6 

6 

—  — 

0 

REQ  STOP: 

0 

16 

16 

16 

’  16 

16 

0 

5.00 


- 

Motor  HP: 


HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

70 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

ftOURS  calcmUtions 

■  t  .  ■ 

j-  • 

:l  /'V.  'Xltr- 

A  AiA 

REQUIRED  PRESENT 
HRfYR  HRA^R 

CLG  HRS  ON: 

1,000 

3,360 

HTG  HRS  ON: 

1,600 

5,376 

H/C  HRS  ON: 

2,607 

8,760 

CLG  HRS  SAVED:  “ 

2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153 

HOAUHC: 

15.4 

HOAUH: 

24.8 

COAUHC: 

0.000295 

COAUC: 

0.000779 

HOAOHC: 

15.5 

HOAOH: 

25 

COAOHC: 

0.000155 

COAOC: 

0.00041 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000743 

ECHC: 

0.0"00"2"8T 

NSUCHC: 

0.000318 

NSUCC: 

0.000842 

DDCCHC: 

0.000122 

DDCCC: 

0.000^ 

NSC: 

89900 

DDCH: 

40800 

OPT: 

348 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-525 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY: 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


BLD^  0722^^^^  _ 


BUILDING  NAME:  FLIGHT  SIMULATOR 

g^SaipWAtljUUTWsffMMARf 


System  Type: 
ISystem  Name: 
System  Number: 


'Small  air  cooled  chiller 

Ich-T"” 


mMfi 


Schedule  ST/SP 

O.OO: 

8,630.20 

0.00 

OptST/SP 

OOO! 

1,272.59: 

0.00 

Duty  Cycle 

0.00^ 

0.00 

0.00 

Demand  Limit 

2.80 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

2.80 

9,902.78 

QM 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

d^“ 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

1,225.00 

o'oo' 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

58.91 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

...... ..ri:  total'-:  VtI 


‘11,127,78 


I^ctn; 

ls:'Na;Ll 


,  .  TYflCAL  SYSTEM  POINT  AND 

-  ■  OMCS^^PliCATION  ..  '  DO' ■-if?  AO.-*  .  Blj; 


s  FOIMTS  POINTS 


Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control  - 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

Alarms  -  Chiller 

Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 


$386.00 


$664.00 

$281.00 

$150.00 


iTptAti, 


ifMiM 


G-526 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  0722 


BUILDING  NAME:  FLIGHT  SIMULATOR 


Building  UA:I 


1,718 


CONDITIONED  SOFT: 


7,000 


System  Type: 

6 

System  Name: 

Small  air  cooled  chiller 

System  Number:  CH-2 

iCatagory  Number:  'Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

1  18;METAL  PANEL  AND  CMU 

SIMULATOR  BLDG 

0600-1600 

iM-F 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


PRES  START: 
PRES  STOP: 


SUN: 


24 


MON: 


24 


TUE: 


24 


WED:  THUR: 


x;  .i-- 1'?”.  AS': V  r.*  i 


24 


24 


FRI: 

_  0 
'24 


r- 

SAT: 

__0 

24 


'  ><•  c;"". '  V  ' Vi”  ^N'v 


REQ  START:  0 

0  0  0 

o 

o| 

1 

o 

REQ  STOP:  24 

24  24  24 

24  24  24 

PRiKsaaftaiiiiMiriM 

CONSTANTS 

'"'i"  S'ol' 

Motor  HP: 

0.50 

HOAUHC 

15.4 

HP  Effic: 

0.66 

HOAUH 

24.8 

Load  Factor: 

0.80 

COAUHC 

0.000295 

CFM-HTG: 

0 

COAUC 

0.000779 

CFM-CLG: 

0 

- 

HOAOHC 

15.5 

%OA: 

0% 

HOAOH 

25 

%Area: 

0% 

COAOHC 

0.000155 

CHILLER  CAP  (TONS): 

16 

COAOC 

0.00041 

KW-TON: 

1.10 

DC  DUTY 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC 

0.000743 

ECHC 

0.000281 

NSUCHC 

0.000318 

|dURS  calMUiIioh 

S'''"'  • 

NSUCC 

0.0008’42 

_  _ _ 

REQUIRED  PRESENT 

DDCCHC 

0.000122 

HRnrR  HRATR 

DDCCC 

0.000321 

CLG  HRS  ON: 

3,360  3,360 

NSC 

89900 

HTG  HRS  ON: 

5,376  5,376 

DDCH 

40800 

H/C  HRS  ON: 

8,760  8,760 

OPT 

348 

CHWR 

17.5 

CLG  HRS  SAVED: 

0 

CNWR 

0 

HTG  HRS  SAVED: 

0 

OAR 

5.67 

C/H  HRS  SAVED: 

0 

G-527 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


BLDG; 


BUILDING  NAME:  FLIGHT  SIMULATOR 


System  Type: 

6 

System  Name: 

iSmall  air  cooled  chiller 

I 

System  Number; 

;CH-2 

Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  I 


Schedule  ST/SPj 

0.00 

.00; 

iiii*ii«iiaw6iB« 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.CM3 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

“o.oo 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

4.00 

0.00I  ; 


PrOMOS;;-: 

luNCTN' 


Sil*lSBp26i: 

isSB^5 


Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control  - 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

Alarms  -  Chiller 

Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 


$386.00 


$664.00 

$281.00 

$150.00 


$1,481.00 


G-528 


BUILDING  723 

MAINTENANCE  HANGAR  COMB 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  0 1 -94-D-0033  DATE :  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0723 

BUILDING  NAME: 

MNT  HANGAR  COMB 

Building  UA: 

9.771 

CONDITIONED  SQFT:|  21,640 

_ ^ _  ^  : .  - . - 

iiISS,  £  oilSSSi  'tiifSiSIM 

I  System  Type: 

3 

System  Name: 

Small  steam  boiler 

System  Number: 

BLR-1 

iUse: 


lOccupancy  HRS: 


jOccupancy  Days 


METAL  PANEL  AND  CMU  VEH  MAIN!  SHOP 


10700-1800 


!M-F 


Weeks  of  Winter: 

32 

'  • 

WED: 

as  ^ 

THUR: 

FRI: 

SAT: 

Weeks  of  Summer:; 

20 

fiN0§ 

CHilOl 

i:,;7 

p^MOPiRl 

SUN: 

MON: 

'  TUE: 

PRES  START: 

0 

o!  ' 

0 

0 

^  ' 'o 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24  I 

24 

REQ  START: 

0 

7 

7 

7 

T 

7 

0 

REQ  STOP: 

i  0 

17 

17, 

17 

^  ”l7 

17 

0 

Motor  HP:  0.00 


HP  Effic: 

:  .  .. 

0.00 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

90% 

CHILLER  CAP  (TONS): _ 0 

KW-TON:  _ 0.00 


BLR  CAP  INPUT  (BTUH): 

3,254,000 

BLR  CAP  OUTPUT  (BTUH): 

2,603,000 

,.  "  :ss»s«^ir-  WH««' 

REQUIRED 

PRESENT 

HR/YR 

HRA^R 

CLG  HRS  ON 

1,000 

3,360; 

HTG  HRS  ON 

1,600 

5,376! 

H/C  HRS  ON 

2,607 

8,7W 

CLG  HRS  SAVED 

2,360 

HTG  HRS  SAVED 

3,776 

i 

C/H  HRS  SAVED 

6,153 

psiiMOi'7,.* 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

1  DDCH: 

40600 

OPT: 

305 

CHWR: 

;  17.5 

CNWR: 

i  0 

] 

OAR: 

1  5.67 

G-529 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO:  1406-001 
DATE:  09-D€C-95 
PREPARED  BY:  JM 


BLDG:  0723 

BUILDING  NAME:  MNT  HANGAR 

^  . . 

. .  .  -  . .  - . ^  . . 

System  Type: 

^3 

ISystem  Name: 

Small  steam  boiler 

System  Number: 

BLR-1  I 

Schedule  SUSP 


Opt  ST/SP 

0.00 

o.oo' 

0.00 

Duty  Cycle 

o.oo: 

O.OOi 

0.00 

Demand  Limit 

o.oo; 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

“  HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


IPO.':  ,rm2 


Steam  Boiler  Monitoring  10  3  1  $1,015.00 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO; 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE; 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY : 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16'Sep-95 

JM 


BLDG:  0723  BUILDING  NAME:  MNT  HANGAR  COMB 

,  Building  UA:i  9,771  CONDITIONED  SOFT: 

System  Type:j5  _ _ _ 

System  NameriSteam  to  hot  water  converter  ; 

System  Number:iCV-1  I 


ICatagory  Number:  iConstruction:  Use: 

I  13iMETAL  PANEL  A^CMU  '  VEH  MAINT  SHOP  J 

Weeks  of  Winter:  2Z 

\  Weeks  of  Summer:  20 


Occupancy  HRS:  Occupancy  Days: 

M-F 


§TiMOPi^fiN05< 

5HEDUI 

-  -  '-ry 

£  -  i:  •  -  •!', 

lie 

. . .  SUN: 

MON: 

TUE:  WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  i  0 

0 

0 

0 

0 

__ 

0 

PRES  STOP:  24 

~  24 

24 

24; 

24 

24 

24 

REQ  START:  0 

7 

7 

7 

7 

7 

_ 0 

REQSTOP: _ 0 

Z7  17 

l„.Ji  IZ 

17 

17 

_ 17 

0 

~ 

CONSt 

ms 

MotorHP:’ 

0.00 

HP  Effic: 

0.00 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

%OA: 

%Area: 

chTlTer  cap  (TONsY^ 

KW-TO’N: 

^BLR  CAP  INj^lifU^ 
‘bLR^CAP  output  (BTUH): 


0 

~0% 

oro 

0 

oToo 

"^^60 
”832, '960 


HOAUHC: 
TiOAURT 
^AUHC: 
~  COAUC: 
HOAOHC: 

HOAOH: 
COAOHC: 
COAOC:’ 
"~DCDUTYr 
DC  DEMAND: 

Eccr 

ECHCf 


REQUIRED  PRESENT 
HR/YR  HRA^R 


CLG  HRS  ON: 

1,000 

3,360 

HTG  HRS  ON: 

1,600 

5,376 

H/C  HRS  ON: 

2,607 

“8^ 

CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED. 

3,776 

C/H  HRS  SAVED: 

6,153 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5’ 

CNWR: 

0 

OAR: 

5.67 

G-531 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  0723 

BUILDING  NAME:  MNT  HANGAR  COMB 

System  Type: 

5 

System  Name: 

Steam  to  hot  water  converter 

System  Number: 

iCV-1 

I  FUNCTION 

kWifyr 

Schedule  sf/SP 

O.OOi 

.oo: 

6.00 

Opt  ST/SP 

0.00: 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ve  nti  I  ati  on/Rec  i  rc  u  latio  n 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

"~abo 

4.72 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

"^.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

TOTAi: 

4.72;.  , 

3.CH5 

ilJNCliN’ 


. . . . . 


mi 


8  Scheduled  start/stop  control  -  STM-  10  10  $386.00 

HW  Cnvrtr;  Optimum  start/stop 
control  -  STM-HW  Cnvrtr;  Night 
setback  -  STM-HW  Cnvrtr 


9  Hot  water  reset  -  STM-HW  0 

Converter 


0  3  $1,109.00 


5ij;<  _  t "'t' "rr; '  ~f  “  ^.r.:. . . 


$i;495,00 


G-532 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION;  FT.  RILEY.  KS  PREPARED  BY : 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


BLDG:  0723  BUILDING  NAME:  MNT  HANGAR  COMB 

Building  UA:;  ^,fu  CONDITIONED  SOFTY  ^640 

i  System  Type: ;1 6 

I  System  Name:|Heating  and  Ventilating  Unit 

I  System  Number:|HV‘1 


iCatagory  Number:  IConstruction:  Use:  Occupancy  HRS:  Occupancy  Days: 

I  IS^METAL  PANEL  AND  CMU  VEH  MAINT  SHOP  ;0700-1800  "  iM-F 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 

System opei^TiNG Jsch jPip  >  "IV:'""'  j '  j-  _  -  -7 ^ 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

1  24 

24 

24 

24 

24 

REQ  START: 

0 

7 

7 

_  ’  _  7 

7 

7 

_ g 

REQ  STOP: 

0 

_  -- 

17 

~7~1I 

17 

17 

IZZo 

Motor  HP: 
”  HP  Effic: 


Load  Factor: 
CFM-HTG: 


CFM-CLG: 

%OA: 

%Area: 

ChTlLER  CAP  (TONS): 

KV^ON: 
BLR  CAP  INPUT  (BTUH): 

^R  ^p^ufi^T 


0.25 

0.¥5 

"oTso 

T.edo 

"7^ 

idb% 

To% 

d 

o.od 

0 

0 


REQUIRED  PRESENT 


HRA^R 

HR/YR 

CLG  HRS  ON: 

1,000 

3,360 

HTG  HRS  ON: 

1,600 

5,376 

H/C  HRS  ON: 

2,607 

17760 

CLG  HRS  SAVED? 

2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

d 

NSUCHC: 

’  "'d7oooTo5 

NSUCC: 

o7odd278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

3d5 

CHWR: 

17. 5“ 

CNWR: 

0 

OAR: 

"  . .  ^  5I7 

G-533 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  0 1 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM 


BLDG:  0723 


BUILDING  NAME:  MNT  HANGAR  COMB 


‘System  Type: 

116 

System  Name: 

iHeating  and  Ventilating  Unit 

[System  Number: 

|HV-1 

i 

1 

Schedule  ST/SP 

O.OOj 

866.741 

4- 1' 

0.00 

:  ■'iia&f'; 

•  ■  J 

Opt  ST/SP 

0.00 

70.01 

0.00 

Duty  Cycle 

0.00 

o.oo; 

0.00! 

Demand  Limit 

0.00 

O.OOj 

0.00 

Night  Setback 

0.00 

0.00; 

92.14! 

Sub  Total 

0.00 

936.75 

92.14 

Economizer 

0.00 

0.00 

0.00 

Ventiiation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

39.67 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

1  TOTAL  -  .  ^ 

' ! ;  ,■  : :  T’  " .  ' ' . ' 

18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


,  "pi^iNTS  ,  :iPQ|^r 


$348.00 


$813.00 

$272.00 

,433.00 


G-534 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO;  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0723 


BUILDING  NAME:  MNT  HANGAR  COMB 


Building  UA:! 


9,771 


CONDITIONED  SOFT: 


21,640 


System  Type: 

25 

System  Name: 

Hot  water  radiation  pump 

System  Number: 

RAD-1  I 

ICatagory  Number;  |Construction: 


Use: 


lOccupancy  HRS: 


Occupancy  Days: 


1 3IMETAL  PANEL  AND  CMU  VEH  MAIN!  SHOP 


0700-1800 


M-F 


Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


SUN: 


24 


MON: 


'  7 


17 


jyJipgg] 

WED: 

THUR: 

... 

0 

To 

_ g 

24 

"  24 

24 

~  7 

7 

'  .  .  JL 

_ 17 

T.T  'll 

]7 

FRI: 


24 


17 


SAT: 


24 


CON^NTS 


HOAUHC: 


HOAUH: 


COAUHC: 

COAUCi^ 


CFM-CLG: 


%OA: 


0 

0% 


HOAOHC: 


HOAOH: 


%Area: 

32% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

kCMJRS  GALCULA110NS 

^ 

NSUCC: 

""a60027’8 

REQUIRED  PRESENT 

DDCCHC: 

0.000161 

HRA^R 

HRA^R 

DDCCC: 

0.000426 

CLG  HRS  ON: 

1,000  3,360 

NSC: 

“  94‘300' 

HTG  HRS  ON: 

1,600  5,376 

DDCH: 

"  40600 

H/C  HRS  ON: 

2,607  8,760 

OPT: 

305 

CLG  HRS  SAVED: 


2,360 


HTG  HRS  SAVED: 


3,776 


CHWR: 

CNWR: 


C/H  HRS  SAVED: 


6,153 


OAR: 


17.5 

0 

5^^ 


G-535 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM 


BLDG:  0723 


iisifs 


BUILDING  NAME:  MNT  HANGAR  COMB 

wnAirtiii  ATin»  NUMMARY 


ISystem  Type: 

125 

System  Name: 

;Hot  water  radiation  pump 

System  Number: 

RAD-I 

Schedule  ST/SPi 


3,414.42 


Opt  SUSP 

0.00; 

275.79i 

0.00 

Duty  Cycle 

0.00 

0.00, 

0.00; 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

3,690.21 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventiiation/Recirculation 

0.00 

6.00 

0.00 

DDC  Control 

0.00 

0.00: 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 

_ and  Safety  Alarms 

. 


:  3,890.2111 


raNT  ANC^O^  SUlipiRY  ^ 


UMCS  APPLICAUQN 


Scheduled  start/stop  control  -  HW 
Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 


- "  DO  1, L  'i'  ''Drf ^  ,1 

POINTS  POINTS  POINTS  POINTS 


.COST..:<,t- 


$570.00 


SWIM 


1870.00 


G-536 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0723 


BUILDING  NAME:  MNT  HANGAR  COMB 


Building  UA: 


9,771; 


CONDITIONED  SOFT: 


21,640 


1  System  Type: 

\27  j 

j  System  Name: 

Perimeter  radiation  valve  ; 

j  System  Number: 

|RAD-2 

Catagory  Number:  Construction: 

|Use: 

Occupancy  HRS: 

Occupancy  Days: 

1 3  METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

i0700-1800 

!M-F 

Weeks  Of  Winter:! 


32 


Weeks  of  Summer: 


20 


iiiii 

SUN: 

MON: 

TUE: 

WED:  THUR: 

FRI: 

SAT: 

PRES  START: 

0,  ! 

0 

0 

_ 0 

_g 

0’  i 

0 

PRES  STOP: 

24 

24 

24 

_ 24 

24 

_ 24 

24 

REQ  START: 

'  0 

7 

_ 7 

_ 7 

7 

_ 7 

0! 

REQ  STOP: 

0 

17 

17 

17 

T7 

17  ■ 

0 

Motor  HP: 

0.00 

HOAUHC: 

0 

HP  Effic: 

0.00 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

1  CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

0 

%Area: 

25% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

REQUIRED  PRESENT 

DDCCHC: 

0.000161 

IHRrrR 

HRPfR 

DDCCC: 

0.000426 

CLG  HRS  ON: 

1,000 

3,360 

NSC: 

94300 

HTG  HRS  ON: 

1,600 

5,376 

DDCH: 

40600 

H/CHRSON: 

2,607 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,360 

CNWR: 

0 

HTG  HRS  SAVED: 

3,776 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,153 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM 


BLDG:  0723 


BUILDING  NAME: 


MNT  HANGAR  COMB 


System  Name: 


'Perimeter  radiation  valve 


System  Number: 


iRAD-2 


mmmmmmmmrn 

?lKfiaS^Btufvr 

Schedule  ST/SP 

o.oo; 

.00 

o.oo; 

Opt  ST/SP 

0.00: 

0.00' 

0.00 

Duty  Cycte 

0.00 

0.00' 

0.00' 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Coritrol 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

O.0C^ 

'0.00l  V 

UMCS 

FUNCT^l 


:Zxji£ . . . . 


t*. 


'irawi^?loiMT«:iiPop 


25  Optimum  start/stop  -  Perimeter  Rad 
Valve;  Night  setback  -  Perimeter 
Rad  Valve 


1 


$456.00 


G-538 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM 


Motor  HP: 

0.25 

HP  Effic: 

0.65 

Load  Factor: 

0.80 

CFM-HTG: 

740 

CFM-CLG; 

0 

%OA: 

0% 

%Area: 

8% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

d 

llOURS^CALCULAIIONS: 

REQUIRED  PRESENT 

HR/YR 

HRfYR 

CLG  HRS  ON: 

1,000 

3,360 

HTG  HRS  ON: 

1,600 

5,376 

!  H/C  HRS  ON: 

2,607 

8,760 

CLG  HRS  SAVED:  2,360 

HTG  HRSSAVE'D:  3,776 

“C/H  HRS  SAVED:  ’  6,153 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

~0.000105 

NSUCC: 

0.000278 

DDCCHC: 

'  addoiei 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40"60d 

OPT: 

305 

CHWR: 

17^5 

CNWR: 

0 

OAR: 

^^67 

G-539 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM 


BLDG:  0723 

BUILDING  NAME:  MNT  HANGAR  COMB 

®JiRGY?I^AS®Af!bR 

System  Type:  ,21 

iSystem  Name:  IHW  Unit  heater 

System  Number:  lUH-1 

1  /  j  ’ 

Schedule  ST/SP, 

0.00 

866.74 

0.00 

Opt  ST/SP 

0.00 

70.01: 

0.00 

Duty  Cycle 

0.00 

0.00 

o.oo; 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

73.71 

Sub  Total 

0.00 

936.75 

73.71 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Reclrculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

t  TOTAL  1 

?  9^.76j 

73.71| 

V  0.00 

nr-' 

r-UMCSs 

iwmiii 

pNCLil 

,  TYPICAL  SYSTEM  AND  COST  SUMW^RY  1 

*•  '  'r  r  :*  ‘ 

uMcsAPPLiciTiciN-  '%»©  ""  AO  /.f.  Di  ‘  Af  \;;-cosTr--“= 

20 

Scheduled  start/stop  control  -  1 

0  1 

2 

$1,213.00 

Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


$1,213.00 


G-540 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


Motor  HP: 
HPEffIc: 


0.25 


Load  Factor:  6.80 

CFM-HTG:  ~  7^ 

~  CFM-CLGT  0 

%OA: .  0% 

%Area:  8% 


CHILLER  CAP  (TONS):  0 

KW-TONT  6.00 

BLR  CAP  INPUT  (BTUH)T  ^6 

BLR  CAP  OUTPUT  (BTUH^  6 


REQUIRED  PRESENT 
iHR/YR  HRA^R 


CLGHRSON:  1,000  3,360 


HTGHRSON:  1,600  5,376 

H/C  HRS  C^:  ^^607^  8^0 


CLG  HRS  SAVED:  2,360 


HTG  HRS  SAVED: 

3,776' 

C/H  HRS  SAVED: 

6,153 

CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC; 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5^67 

G-541 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY 


1406-001 
1 6-Sep-95 
JM 


T,  w..  j- 1 "  "-ii*-  r  spf 


BUILDING  NAME:  MNT  HANGARJiOMB 

^iipipALe0ilAtiiN!suMM^Y 


ISystem  Type: 

!21 

System  Name: 

|HW  Unit  heater 

jSystem  Number: 

IUH-2 

Schedule  SUSP; 

o.ool 

866.74 

0.00, 

Opt  ST/SP 

0.00' 

70.01; 

O.OOl 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

73.71 

Sub  Total 

0.00 

936,75 

73.71 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

d.oo 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

fi\.  ■■■„■  TOTAi:.-'  “ ■ 

0.00 

--.m 

''■«'rjrir5“!!"  ,  j'  '..  .' . .' - - 

Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


. 'o  . l"" . "  .  2  $1,213.00 


$1,213.00 


G-542 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


BLDG:  0723 


Building  UA:! 


BUILDING  NAME:  MNT  HANGAR  COMB 

9,77^;  CONDITIONED  SQFTr 


"system  Type:|21 

I  System  Name:  HW  Unit  heater 

I  System  Number:IUH-3  _  ' 

iCategory  Number:  iConstruction:  Use:  Occupancy  HRS:  Occupancy  Days: 

13iMETAL  PANEL  AND  CMU  VEH  MAINT  SHOP 


0700-1800 


Weeks  of  Winter: 
Weeks  of  Summer: 


SUN:  MON:  TUE:  WED:  THUR: 


VsSvRJ......  !  :  J- \  ■  -  -“'Ssi'S*:  - ;  l- . . 

FRI:  SAT: 


PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

_ 24 

_^24 

_ 24 

REQ  START: 

0 

_ 7  _ 

_ 7  _ 

7 

7 

7 

0 

REQ  STOP: 

0 

l7 

17 

_ 

17 

il 

_ 0 

Motor  HP: 

0.25 

HP  Effic: 

0.65 

Load  Factor: 

0.80 

CFM-HTG: 

740 

CFM-CLG: 

0 

%OA: 

0% 

___ 

%Area: 

CHiLLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

^R  CAP  OUTPUT  (BTUH): 

0 

CLG  HRS  ON 

1,000 

3,360 

HTG  HRS  ON 

1,600, 

5,376 

H/C  HRS  ON 

2,607 

8,760 

CLG  HRS  SAVED 

2^360 

HTG  HRS  SAVED 

3J76 

C/H  HRS  SAVED 

6,153 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

^"'40600 

OPT: 

305 

CHWR: 

17.5"^ 

CNWR: 

0 

OAR: 

767 

G-543 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM 


BLDG:  0723 

System  Type: 
System  Name: 
S^em  Number: 


BUILDING  NAME:  MNT  HANGAR  COMB 


^'^ENERGlcKeclDy^TlprSUMM^^ 


21 


iHW  Unit  heater 


iUH-3 


Schedule  ST/SP 

o.ool 

866.74^ 

0.00 

Opt  ST/SP 

0.00; 

70.01 ; 

0.00 

Duty  Cycle 

0.00 

o.oo; 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

o.oo; 

73.71 

Sub  Total 

0.00 

936.75 

73.71 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

oToo 

HW  OA  Reset 

0.00 

0.00 

o7oo 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

U  TOTAL 

.'■  r:  0.00] 

73*71 

Unitary  Equip;  Night  setback  - 
Unitary  Equip 


G-544 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


BLDG:  0723 

- 

BUILDING  NAME:  MNT  HANGAR  COMB 

Building  UA:; 

9,771  CONDITIONED  SOFT: 

21,640 

.  .  .  . 

System  Type:  21 

System  Name:  HW  Unit  heater 

System  Number:|UH-4 

pj^lCALBinEDl 

MPSRiiAtii 

Category  Number: 

Construction: 

!Use:  iOccupancy  HRS: 

Occupancy  Days: 

13 

METAL  PANEL  AND  CMU  iVEH  MAINT  SHOP  0700-1 800 

iM-F 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


§YSfE»OPiRl 

gHipl 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0^ 

0 

0 

0 

O' 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

o' 

7 

7 

7 

7 

7 

0 

REQ  STOP: 

0 

17 

— 

_ 17 

17 

17 

0 

CONS-ftANl^'vSms;' 

Motor  HP: 

0.25 

HOAUHC: 

0 

HP  Effic: 

0.65 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

740 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

0 

%Area: 

8% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

oToo'dr^i 

RPOUIRED  PRESENT 

HRIYR 

HRA^R 

DDCCC: 

0.000426 

CLG  HRS  ON: 

1,000  3,360 

NSC: 

94300 

HTG  HRS  ON: 

1,600  5,376 

DDCH: 

40600 

H/C  HRS  ON: 

2,607  8,760 

OPT: 

305 

’ 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,360 

CNWR; 

0 

HTG  HRS  SAVED: 

3,776 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,153 

G-545 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY 


1406-001 

16-Sep-95 


BLDG:  0723  BUILDING  NAME:  MNT  HANGAR  COMB 


iSystem  Type: 

21 

! 

System  Name: 

HW  Unit  heater 

System  Number: 

:UH-4 

i^-:vBaaaES!iaaf|s 

wmu 

Schedule  ST/SP 

0.00 

866.74 

0.00 

Opt  ST/SP 

0.00 

70.01 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

73.71 

Sub  Total 

0.00 

936.75 

73.71 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

0.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

TOTAL  L  ^ 

73,71] 

. l:.',.. ;*  . . . . . . 

rawcsAPPUCAHON.  ,,;do  ^  ao 


20 


Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


1 


0 


$1,213.00 


/  $1,213.00 


G-546 


BUILDING  724 
FLIGHT  SIMULATOR 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0724  BUILDING  NAME:  FLIGHT  SIMULATOR 


Building  UA:i  3,237  CONDITIONED  SOFT:  13,188 


System  Name:|Multizone  air  handling  unit 


System  Number:|AHU-1 


Catagory  Number: 

Construction: 

lUse: 

Occupancy  HRS:  Occupancy  Days: 

:  18 

METAL  PANEL  AND  CMU 

SIMULATOR  BLDG 

10600-1600  M-F 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20| 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

_ _ 0 

0 

_  , 

'o 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

y 

7 

7 

7 

7 

0 

REQ  STOP: 

0 

16 

16 

16 

16 

16 

0 

Motor  HP: 

"7.50 

HP  Effic: 

0.83 

Load  Factor: 

0.80 

CFM-HTG: 

6,200 

CFM-CLG: 

%OA: 

6,200 

10% 

%Area: 

60% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

"o 

REQUIRED  PRESENT 
HRT/R  iHRA^R 

CLG  HRS  ON:  900 

3,360 

HTGHRSON:  1,440 

5,376 

H/C  HRS  ON:  2,346 

8,760 

CLG  HRS  SAVED:  2,460 

HTCTiTrS  SAVED:  3,936 

“cThTiRS  SAV^T  ~674l4 


CONSTANTS  ?  i 

i  WO,.'',  '  ''  ■ 

HOAUHC: 

15.4 

HOAUH: 

24.8 

COAUHC: 

0.000295 

COAUC: 

0.000779 

HOAOHC: 

15.5 

HOAOH: 

25 

COAOHC: 

0.000155 

COAOC: 

0.00041 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000743 

ECHC: 

0.000281 

NSUCHC: 

0.000318 

NSUCC: 

"o"ooo^ 

DDCCHC: 

0.000122 

DDCCC: 

0.000321 

NSC:' 

89900 

DDCH: 

40800 

OPT: 

348 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  0724 


BUILDING  NAME:  FLIGHT  SIMULATOR 


iSystem  Type: 

10 

ISystem  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-1 

f 

sawwii* 

MWyr 

Schedule  ST/SP 

0.00; 

35.718.34 

61.24’ 

Opt  ST/SP 

0.00 

1,874.43 

0.00 

Duty  Cycle 

o.oo; 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

12,645.00 

174.60 

Sub  Total 

0.00 

50,237.77 

235.84 

Economizer 

0.00 

4,087.95 

0.00 

Ventilation/Recirculation 

0.00 

63.65 

3.32 

DDC  Control 

0.00 

1,774.84 

79.24 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

5.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

TOTAL >, 

.  '  - - Lj - ^ 

iaiiie^sMS4*s 

ail 


29 

33 

35 

40 


r  .  -  ;:lv 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 


0 

0 

0 

1 


8 

0 

2 

0 


•-  TOTAL:  .f 


■I- 


i:i*v 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

iiw-00 


G-548 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BUILDING  NAME:  FLIGHT  SIMULATOR 
3,237:  “  CONDITIONED  SOFT: 


BLDG:  0724  BUILDING  N> 

I  ~~  Building  UA:|  3.237 

!  System  Type:h5 

I  System  Name:  Small  Single  Zone  air  handling  unit 

i  System  Number:AHU-2 


jCatagory  Number:  {Construction:  Use: 

!  IsImETAL  PANEL  AND  CMU  EMULATOR  BLDG 

{  We(^s  of  Winter:!  32 

Weeks  of  Summer:  20 


Occupancy  HRS: 
0600-1600  ^ 


{Occupancy  Days: 

___ 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

_ 24 

_ 24 

_ _24 

24 

24 

24 

24 

REQ  START: 

0 

_ 7 

'ZIZz 

~~~z 

Z"Zz 

7 

0 

REQ  STOP: 

*0 

16 

_ 16 

^16 

ZZli 

0 

MotorHP: 


HP  Effic: 

0.83 

Load  Factor: 

0.80 

CFM-HTG; 

6,000 

CFM-CLG: 

%oaT 

%Area: 

^LLEi^CA^fONS): 
^  KW-fONr 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP^OUTPUf  (BTuTT): 


required" 

RRAYR 


PRESENT 

HRT^R 


CLG  HRS  ON 

900  3,360 

HTG  HRS  ON 

1,440  5,376 

H/C  HRS  ON 

2,346  8,760 

CLG  HRS  SAVED 

2,460 

HTG  HRS  SAVED 

3,936 

C/H  HRS  SAVED 

6,414 

HOAUHC: 

15.4 

HOAUH: 

24.8 

COAUHC: 

0.000295 

COAUC: 

0.000779 

HOAOHC: 

15.5 

HOAOH: 

25 

COAOHC: 

0.000155 

COAOC: 

0.00041 

DC  DUTY: 

0.17 

DC  DEMAND; 

0.17 

ECC; 

0.000743 

ECHC: 

0.000281 

NSUCHC: 

0.000318 

NSUCC: 

a000842 

DDCCHC: 

0.000122 

DDCCC; 

0.000321 

NSC: 

89’900 

DDCH: 

"""40800 

OPT: 

~Jas 

CHWR: 

17.5 

CNWR: 

. . 0 

OAR: 

"'5^67 

G-549 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  0724 


BUILDING  NAME:  FUGHT  SIMULATOR 


'-n  ,  .  C  J  '  V 


System  Type: 


15 


iSystem  Name: 


iSmall  Single  Zone  air  handling  unit 


System  Number: 


AHU-2 


a±Lr‘siaifctf^i>ias5i-.  as.:-gkidM/yi& 

Schedule  ST/SPi 

0.00 

35,680.50; 

59.26] 

Opt  ST/SP 

0.00; 

1,874.43, 

0.00 

Duty  Cycle 

0.00 

0.00; 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

12,237.09 

116.40 

Sub  Total 

0.00 

49,792.02 

175.66 

Economizer 

0.00 

3,956.08 

0.00 

Ventilation/Recirculation 

0.00 

61.60 

3.22 

DDC  Control 

0.00 

1,717.59 

52.83 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

L  TOTAL  -  -  i  -  .  ■■  :  : 

:  0.00] 

feUMCS/d 

lUNGTN^ 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27 

Direct  digital  control  -  Small  SZ  AHU 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36 

Outside  air  damper  economizer 
control  -  AHU 

. 


1 


0 

0 


0 


2 

1 

0 


e:-:-  -c  4 : ;  ■>%;!>" .  ::h  TOTAL:  •  -.v': 


'IlillilSIlS 


0 
0 

0 


3 

0 


m 


$348.00 


$1,097.00 

$272.00 

$399.00 

ilfliM 


G-550 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  0724  BUILDING  NAME:  FLIGHT  SIMULATOR 

I  Building  UA::  3,237  CON Dirio^NED  SOFT:  ~  ~~  13,188 

System  Type:!l  I 

_ System  Name:!Small  hot  water  boiler  ■ 

System  Number:|BLR-1 


iCatagory  Number:  Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

I  1 8IMETAL  PANEL  AND  CMU  SIMULATOR  BLDG 

10600-1600 

M-F 

Weeks  of  Winter: 
Weeks  of  Summer: 


WMm 

mW' 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

”14 

24 

24 

11124 

24 

24 

REQ  START: 

~~A 

_ 6 

6 

6 

6 

6 

0 

REQ  STOP: 

1  i 

1  i 

i 

lO! 

16 

16 

16 

_ 1^ 

16 

flc;  H:y: ' 

■  V  ''v'’  '  1 

Motor  HP: 

3.00 

HP  Effic: 

0.79 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

""^0,000 

BLR  CAP  OUTPUT  (BTUH): 

‘360,000 

pOURS  CALCULATIONS 

REQUIRED 

PRESENT 

HRTTR 

HRA^R 

CLGHRSON: 

1,000 

3,360 

HTGHRSON: 

1,600 

5,376 

H/CHRS  ON: 

2,607 

8,760 

CLG  HRS  SAVED: 
Wg  HRS  SAVED^r 
~C/H  HRS  SAVED: 


HOAUHC: 

15.4 

HOAUH: 

24.8 

COAUHC: 

0.000295 

COAUC: 

0.000779 

HOAOHC: 

15.5 

HOAOH;  . 

25 

COAOHC: 

0.000155 

COAOC: 

0.00041 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000743 

ECHC: 

0.000281 

NSUCHC: 

0.000318 

NSUCC: 

0.000842 

DDCCHC: 

■o:000'l22 

DDCCC: 

0.000321 

NSC: 

89900 

DDCH: 

40800 

OPT: 

. . 348 

chwrT^ 

’’  17.5 

CNWR: 

0 

OAR: 

5.67 

G-551 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  0724 


BUILDING  NAME:  FLIGHT  SIMULATOR 


System  Type:  11 

[System  Name: 

[Small  hot  water  boiler 

1 

System  Number: 

IBLR-1 

’ 

Opt  ST/SP 

o.ooi 

788.68 

o.oo! 

Duty  Cycle! 

o.oo’ 

0.001 

o.oo: 

Demand  Limit 

0.00 

o.oo: 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

9,346.34 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

2.55 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

4.00 

and  Safety  Alarms 

r  TOTAL  1  ~ZI 

9,346.341  .. 

,  4m 

ANI^ 


IBMCSI': 

'UNCTiNf 

NOl 


V, “i'-ryLO'  .  '  -  S'. L'  l-,:  ' 


Sfj&’iiDO' 

vf,-'-,F01NTS  POINTS  POlNTS^lPdlNTS 


. . . .  -  . . .  . . 

Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 

:k'-'  '  j  ..-L'-V'^skr  J"  .  'f 


:  ft!-;, 

. 

$277.00 


$836.00 

$330.00 


G-552 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  0724 
I  Building  UA: 


BUILDING  NAME:  FLIGHT  SIMULATOR 

3,237|  CONDITiONED  SOFT: 


13,188 


System  Type: 

6 

System  Name: 

Small  air  cooled  chiller 

System  Number: 

CH-1 

<■  ‘  /TV;,  r 

Catagory  Number: 

Construction:  lUse: 

Occupancy  HRS: 

Occupancy  Days: 

18 

METAL  PANEL  AND  CMU  SIMULATOR  BLDG 

0600-1600 

M-F 

Weeks  of  Winter: 

”3^ 

w 

Weeks  of  Summer: 

§YStEMdPilA^ 

20 

SUN: 

MON:  TUE: 

wio: 

THUR: 

FRI: 

SAT: 

PRES  START: _ 0 

0 

0 

0 

0  II 

0 

0 

PRES  STOP:  24 

24 

24 

_ _24 

“  l24  ~ 

24 

24 

REQ  START:  0 

7 

_ 7 

7  ~ 

7 

0 

REQ  STOP:  0 

_ 16 _ 

Jj6 

_ J6 

0 

Motor  HP: 

S56:llSSiSii!W^^ 

.  3^00 

HP  Effic: 

0.79 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

25 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

. . .  "~0 

BLR  CAP  OUTPUT  (BTUH): 

.  0 

P^RS  CAf^ULAffONS 

REQUIRED  PRESENT 

HRA'R 

HRA^R 

CLG  HRS  ON: 

900  3,360 

HTGHRSON: 

1,440^  5,376 

'  H/C  HRS  ON: 

2,346  8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

cd^iST^fiiSiliiiiia 

HOAUHC: 

15.4 

HOAUH: 

24.8 

COAUHC: 

0.000295 

COAUC: 

0.000779 

HOAOHC: 

15.5 

HOAOH: 

25 

COAOHC; 

0.000155 

COAOC: 

0.00041 

DC  DUTY: 

0.17 

DC  DEMAND: 

0,17 

ECC: 

0.000743 

ECHC: 

0.00028"1 

NSUCHC: 

0.000318 

NSUCC: 

0.000842 

DDCCHC: 

0.000122 

DDCCC: 

0.000321 

NSC: 

89900 

DDCH: 

40800 

OPT: 

348 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-553 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY : 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BUILDING  NAME: 


FLIGHT  SIMULATOR 


:®v.  "“"I- 


ISystem  Type:  i 

6 

ISystem  Name:  1 

Small  air  cooled  chiller 

'System  Number:  iCH-1 

,  ,  . 

n::-; 

Schedule  ST/SP; 

o'oO' 

5,575.17 

0.00 

Opt  ST/SP 

0.00 

788.68: 

0.00 

Duty  Cycle 

0.00 

o.oo: 

0.00 

Demand  Limit 

1.73 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

1.73 

6,363.85 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

437.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

21.04 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

i  TOTAL 

-  ^  22.771 

8,801.36^ 

om  ^ 

. . 

■  .  ^  -  r  _  ‘i  ;; 

AO  .©1 

,pQiN’ss”,:::)poiNis  .POINTS'  POINTS, ■ 


Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control  - 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

1 1  Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

16  Alarms  -  Chiller 

42  Chiller  demand  limiting  -  Small  Air 

Cooled  Chiller 


1 


0 


0 

1 


0 

0 


2 

0 


0 

0 


$386.00 


$664.00 

$281.00 

$150.00 


$1,481.00 


G-554 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


rtMsiBiLi  I  r  t>  I  UUY  hUK  INS  I ALLATION  OF  UMCS  EMC  NO 

01-94-D-0033  DATE 

-EY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  0724 


Building  UA:[ 


BUILDING  NAME:  FLIGHT  SIMULATOR 

3.237  CONDITIONED  SOFT:' 


System  Type:!6 

System  Name:ISnnall  air  cooled  chiller 
System  Number:iCH-2 


jCatagory  Number:  jConstruction:  Use:  ~ 

18'METAL  PANELAND  CMU  SIMULATOR  BLD^ 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


Occupancy  HRS: 
0600-1600^ 


Occupancy  Days: 
^-F  “  ““ 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

. . 

PRES  START: 

0 

_ __g 

_ g 

0 

0 

0 

0 

PRES  STOP: 

!  24 

24 

_ 24 

24 

24 

24 

REQ  START: 

0 

_ _ 7 

7 

_ 7 

_ 7 

0 

REQ  STOP: 

0 

16 

16 

0 

iiSfSWlf 

mm 

MlSiCilSf' 

Motor  HP: 


BLR  CAP  INPUT  (BTUH): 
^BLRC^'6uTPUT(BTUH)r 


REQUIRED 

MB/YR 


PRESENT 

HRrrR 


CLG  HRS  SAVED: 

2.460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

HOAUHC: 


HP  Effic: 

0.69 

HOAUH: 

~  "  2"4  .i 

Load  Factor: 

0.80 

COAUHC: 

0.000295 

CFM-HTG: 

0 

COAUC: 

0.000779 

CFM-CLG: 

0 

HOAOHC: 

15.5 

%OA: 

0% 

HOAOH: 

25 

%Area: 

0% 

COAOHC: 

"  o.oooiss 

CHILLER  CAP  (TONS): 

20 

COAOC: 

0.00041 

DC  DUTY: 

DC  denTandT 

'  Tch^ 

^NSUCHC? 

nsuccT 
~  ddcchcT 


_ 0.17 

aTy 

~0.000743 

W002^ 

"To^fs 

"0.00084~2 

“0^0172 


CLG  HRS  ON: 

900 

^3,3^ 

NSC: 

89900 

HTG  HRS  ON: 

1,440 

5,376 

DDCH: 

40800 

_ 

H/C  HRS  ON: 

2,346 

8,760 

OPT: 

348 

CHWR: 

"CNWR: 

oarT 


G-555 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLI  ENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


BLDG:  0724 


BUILDIING  NAME^  FLIGHT  SlMUU\TOR^  ^ 


System  Type: 
iSystem  Name: 
System  Number: 


ISmall  air  cooled  chiller 
iCH-2 


Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  [ 


Schedule  ST/SP 

0.00 

2,121.57 

0.00 

Opt  ST/SP; 

0.00; 

300.12 

0.00' 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.66 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.66 

2,421.70 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

350.00 

O.CK) 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

16.83 

0.00 

0.00 

2,771.7# 


TYp9Ai>||TE|^lN:i:  AND  C<^J|||^|IARY: 

S  APPUCAWON'!''--;!.:  ,,  tAO'l  i  A 


tojKm' - 'OMCS  APPJLICATO 


rpOlNTS "  .:POIifI«'-4SSQB<«S^"  vPOINTS:: 


Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

Alarms  -  Chiller 

Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 


-«  : 

$386.00 


$664.00 

$281.00 

$150.00 

liliS’ 


G-556 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  0724 


BUILDING  NAME:  FLIGHT  SIMULATOR 


Building  UA:| 


3,237 


CONDITIONED  SOFT: 


13,188 


System  Name: Air  cooled  DX  compressor 


System  Number:|CH-3 


Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

1 8jMETAL  PANEL  AND  CMU 

SIMULATOR  BLDG 

0600-1600 

M-F 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


SUN: 

0 

24 

0 

24 


MON: 


24 


TUE: 

~0 

"~“'o 


24 


24 


.S'-'.', ’S': 


WED: 


„24 

24 


THUR:  FRI:  SAT: 

0  0  0 


_.24 

'o 


24 


24 


24 


24 


...J) 

24 


mmm 


Motor  HP 

_____ 

Load  Factor 
CFM^TC 

%OA 

%Area 

CHILLER  CAPTrONS) 
KW-TON 
BLR  CAP  INPUT  (BTUH) 
BLR  CAP  OUTPLrFiBT UhT 


0.00 

a64 

a80 

0 

^0 

0% 

0% 

_’io 

T.10 

0 

’  0 


REQUIRED  PRESENT 
HRA'R  HR/YR 


CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/b  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

c7h  HRS  SAVED: 

0 

CONSTANTS 


HOAUHC 

15.4 

HOAUH 

24.8 

COAUHC 

0.000295 

COAUC 

0.000779 

HOAOHC 

15.5 

HOAOH 

25 

COAOHC 

0.000155 

COAOC 

0.00041 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.000743 

ECHC 

0.000281 

NSUCHC 

0.000318 

NSUCC 

0.000842 

DDCCHC 

0.000122 

DDCCC 

0.000321 

NSC 

89900 

DDCH 

40800 

OPT 

348 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-557 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 


DATE: 
PREPARED  BY: 


16-Sep-95 

JM/AJN/AMS 


BLDG: 


BUILDING  NAME;  FLIGHT  SIMULATOR 


System  Type: 
'System  Name: 
ISystem  Number: 


Air  cooled  DX  compressor 
iCH-3  ~ 


Schedule  ST/SP 

_ _ Opt  ST/SP 

Duty  Cycle 
Demand  Limit 
Night  Setback 

_ Sub  Total _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 

~  2Z  H\^oXReser 

Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

t  V  total  T 


:T  7  J  :  7  TYPiCALlYSTEli  POINT  AND  COST 


17  Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


$243.00 


$2^:00 


G-558 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION;  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  0724 

BUILDING  NAME:  FLIGHT  SIMULATOR 

Building  UA: 

3,237  CONDITIONED  SOFT;  13,188 

System  Type: 

P 

1  System  Name: 

Air  cooled  DX  compressor 

1  System  Number: 

CH-4  1 

jCatagory  Number  ^^truction;  ^ise^  Occupancy  HRS;  Occupancy  Days; 


1  BIMETAL  PANEL  AND  CMU  SIMULATOR' BLDG 


0600-1600 


M-F 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

. 

'  . . .  sutir 

MON:  TUE:  WED: 

THUR: 

FRI:  SAT: 

PRES  START:  0 

0 

0  0 

0 

0  0 

PRES  STOP:  24 

24 

24  24 

~  24 

24  24 

REQ  START:  0 

0 

0  0 

P_ 

0  0 

REQ  STOP:  24 

24 

24  _24 

_ 24 

24  24 

-CVV': 

Motor  HP: 

HOAUHC: 

15.4 

HP  Effic: 

0.64" 

HOAUH: 

24.8 

Load  Factor: 

0.80 

COAUHC: 

0.000295 

CFM-HTG; 

0 

COAUC: 

0.000779 

CFM-CLG: 

0 

HOAOHC: 

15.5 

%OA: 

0% 

HOAOH: 

25 

%Area: 

0% 

COAOHC: 

.  0.0"b0l'55 

CHILLER  CAP  (TONS); 

10 

COAOC: 

0.0064^ 

KW-TON: 

1.10 

~  DC  DUTY: 

"a  17 

““  BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

“BL'r  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.000743 

ECHC: 

0.00^8? 

NSUCHC: 

0.000318 

wail 

NSUCC: 

0.000842 

nnr*PHP‘ 

0.000122 

RFOUIRED  PRESENT 

HRATR  HR/YR 

DDCCC: 

0.000321 

^  CLG  HRS  ON: 

3,360 

3,360 

NSC: 

89900 

HTG  HRS  ON: 

5,376, 

5,376 

DDCH: 

40800 

H/C  HRS  ON: 

8,760 

8.760 

OPT: 

348 

-  -  -  ' 

CHWR: 

17.5 

CLG  HRS  SAVED; 

0 

CNWR: 

"  0 

HTG  HRS  SAVED: 

0 

OAR: 

5.67 

C/H  HRS  SAVED: 

0 

G-559 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  0724 


BUILDING  NAME:  FLIGHT  SIMULATOR 


''A'" 


System  Type: 

|8 

System  Name: 

[Air  cooled  DX  compressor 

’System  Number: 

CH^ 

Schedule  ST/SPj 

O.OOi 

0.00; 

OptST/SPi 

0.00 

O.OOi 

o.oo; 

Duty  Cycle; 

0.00' 

0.00; 

0.00 

Demand  Limit 

0.00' 

o.oo; 

0.00 

Night  Setback 

0.00 

o.oo; 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  1 


UMCS APPi:idA110N"il> AO  i 

;  r?  POINTS :  POINTS  POINTS  POl 


Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


gig;:;;;’: ,  . .,  ■, 


POINTS 


COST 


$243.00 


G-560 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0724 


BUILDING  NAME:  FLIGHT  SIMULATOR 


Building  UA: 


3.237i 


CONDITIONED  SOFT: 


System  Type:  15 

I  System  Name:! 

Small  Single  Zone  air  handling  unit 

I  System  Number:! 

CRU-1 

13,188 


ICatagory  Number:  jConstruction: 


lUse: 


Occupancy  HRS: 


Occupancy  Days; 


1  BIMETAL  PANELAND  CMU  SIMULATOR  BLDG 


0600-1600 


M-F 


Weeks  of  Winter: 


32 


Weeks  of  Summer:! 


20 


IR^MdPi^NGSCHEPOi^y 

SUN:  MON:  TUE: 

WED: 

THUR: 

FRlf 

SAT: 

PRES  START: 

o 

o 

o 

0 

0 

0 

0 

PRES  STOP: 

24  24  24 

24 

_ 24 

_____ 

24 

REQ  START: 

o 

o 

. _ q 

0 

0 

REQ  STOP: 

24  24  24 

2i 

'~24 

24 

s  ,  ?;>  ,* 


houRs  cALcuLAliQf^T^  V  :  ^ 

IREQUIRED  PRESENT 
iHRA^R  HRATR 

CLG  HRS  ON 

3,360  3,360 

HTG  HRS  ON 

5.376  5,376 

H/C  HRS  ON 

8,760  8.760 

CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

d 

KMHiSaiMlS 

Motor  HP: 

'V'l: 

5.00' 

HOAUHC: 

15.4 

HP  Effic: 

0.82 

HOAUH: 

24.8 

Load  Factor: 

0.80 

COAUHC: 

0.000295 

CFM-HTG: 

0 

COAUC: 

0.000779 

CFM-CLG: 

8,600 

HOAOHC: 

15.5 

%OA: 

0% 

HOAOH: 

25 

%Area: 

“o% 

COAOHC: 

0.000155 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00041 

KW-TON: 

d.oo 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

'“add~d743 

ECHO: 


NSUCHC: 


NSUCC: 


DDCCHC: 


DDCCC: 


NSC: 


DDCH: 


OPT: 


CHWR: 


OAR: 


0.000281 


0.000318 

"0^00^2 


0.000122 


0.000321 


89900 

'40800 


348 
1"7'5 
"  0 


5.67 


G-561 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


BLDG:  0724 

BUILDING  NAME:  FLIGHT  SIMULATOR 

System  Type: 

i15 

System  Name: 

Small  Single  Zone  air  handling  unit 

iSystem  Number: 

iCRU-1 

EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


Schedule  ST/SPi 

0.00^ 

M 

0.00 

Opt  ST/SP 

0.00; 

0.00 

0.00 

Duty  Cycle 

0.001 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

/ 

and  Safety  Alarms 

total  .1  ' 

'■ "... "  0.00' '  -  ^ 

tv/:;.. 

-  3,00 

pNMr 

ISSsfoiSf: 


J|MGSi^rtiIi5!kTION 


» V  V  f  ^  I ‘<x<r  i  t 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 

. •  "-yS-S Vnjfe-  ' 

:  --WAL;,,.r 


. . . 1 


f.r;' 


$348.00 


$1,097.00 

$272.00 

$399.00 


G-562 


I 

EMC  ENGINEERS,  INC. 


PROJECT  NAMEiEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0724  BUILDING  NAME:  FLIGHT  SIMULATOR 


Building  UA:  3,237 

CONDITIONED  SOFT: 

13,188 

System  Type:  15 

System  Name:  Small  Single  Zone  air  handling  unit 

! 

System  Number:]CRU-2 

— 

XT" '  "'•-j-'ii.r  r  ■ : 

ICatagory  Number:  Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

la'METAL  PANEL  AND  CMU  SIMULATOR  BLDG 

0600-1600 

M-F 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 

PRES  START: 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

_ 24 

24 

24 

24 

24 

24 

REQ  START: 

0 

. . . g 

0 

0 

_ . . . J) 

0 

0 

REQ  STOP: 

ir_rM 

24 

24 

24 

24 

24 

pfSTlMWERATlNG  SCHEDULE 


Motor  HP: . .  . .  . . . 5.00 


HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

8,600 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH); 

0 

Pours  :^lculations 

v'  '  ,  '' 

!  REQUIRED  PRESENT 

HR/YR 

HIVYR 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

htgTirs  savedT 

C/H  HRS  SAVED: 


0 

0 

0~ 


iOHSTANTSX-'iXXXX^X; 

HOAUHC: 

15.4 

HOAUH: 

24.8 

COAUHC: 

0.000295 

COAUC: 

0.000779 

HOAOHC: 

15.5 

HOAOH: 

25 

COAOHC: 

0.000155 

COAOC: 

0,00041 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000743 

ECHC: 

0.00028T 

NSUCHC: 

0.000318" 

NSUCC: 

0.000842 

DDCCHC: 

0.b0"0122 

DDCCC: 

0.000321 

NSC: 

89900 

DDCH: 

40800 

OPT; 

348 

CHWR: 

Tt5 

CNWRr 

. 0 

OAR: 

5.67 

G-563 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG: 

bffvt:"': 


BUILDING  NAME:  FLIGHT  SIMULATOR 

pSipifmcy  lmk®  sOmS^^ 


System  Type: 

;i5 

System  Name: 

iSmall  Single  Zone  air  handling  unit 

System  Number: 

iCRU-2 

ScKedule  ST/SPi 
~  Opt  ST/SPr 
Duty  Cyclef 
Demand  Limit 
Night  Setback 

Sub  Total _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
H\^A^eser 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL 


.oof 

o.ool 

0.00 

~0.00^ 

0.00 

0.00 

0.00 

""ooo^ 

0.00 

~^0 

0.00 

“b.oo 

^0.00 


lUMCS 

r  NO.'i, 


■:  ".VMCSAPhidmoN-Yf^,-  -AO’ 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 

_r TOTAL: 


T'L,'-r 

___ 


$1,097.00 

$272.00 

$399.00 

$2,1«.00 


G-564 


BUILDING  727 

MAINTENANCE  HANGAR  COMB 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


EMC  NO:  1406^001 
DATE:  16-Sep-95 


BLDG:  0727 


BUILDING  NAME:  MNT  HANGAR  COMB 


Building  UA: 


13,826 


CONDITIONED  SOFT: 


36,152 


mfM 

System  Type:  8 

System  Name:  Air  cooled  DX  compressor 

System  Number: 

^CCU-1 

jCatagory  Number:  Construction: 

jUse: 

Occupancy  HRS: 

Occupancy  Days: 

!  7  BRICK  AND  CMU 

BATTALION 

0700-1800 

M-F;  SAT 

i  Weeks  of  Winter: 

32! 

'  Weeks  of  Summer: 

20 

pYSifiMlSRER 

XliHGSi 

MEDUl 

WED: 

~ — 'SSTvV 

A"~r."i:vr 

SAT: 

SUN: 

MON: 

TUE: 

THUR: 

FRI: 

PRES  START: 

0 

; . .  0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

Z.I24 

24 

24 

24 

_ 24 

REQ  START: 

0 

’  T 

7 

7 

_ 7 

7 

q 

REQ  STOP: 

0 

16 

16 

16 

1 6 

16 

■  "d 

. . . . .  MotorVP: . 

^  '  0.00 

HP  Effic: 

0.64 

Load  Factor; 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%PA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

16 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

irow;e^CcuLATioNs  -  ^  r 

REQUIRED  PRESENT 

HRTTR  HRT^R 

CLG  HRS  ON:  900 

3,360 

1  HTGHRSON:  1,440 

5,376 

H/C  HRS  ON:  2,346 

8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6>i'4 

.f'.,  ”  'V  '"-S'vJJ'i’ 'V-'j 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC; 

0.000257 

COAUC; 

0.00068 

HOAOHC; 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-565 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION;  FT.  RILEY,  KS  PREPARED  BY 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


BLDG:  0727 


BUILDING  NAME:  MNT  HANGAR  COMB 


System  Type:  i8 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

ACCU-1 

P 

mm 

Schedule  ST/SP 

0.00; 

.001 

0.00 

Opt  ST/SP 

0.00: 

0.00 

0.00; 

' 

Duty  Cycle 

0.00; 

0.00^ 

1 _ 

0.00 

Demand  Limit 

0.00 

o.oo: 

0.00 

— 

Night  Setback 

0.00 

0.00, 

0.00 

— 

Sub  Total 

0.00 

0.00 

0.00 

— 

Economizer 

0.00 

0.00 

0.00 

— 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

— 

DDC  Control 

0.00 

o.oo: 

0.00 

' — 

HW  OA  Reset 

0.00 

0.00 

0.00 

— 

Chilled  Water  Reset 

0.00 

280.00 

0.00 

.  — 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

— 

Chiller  Demand  Limit 

13.46 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL  I  “  . 

134«1 

MO.OPt 

,  0.00t:r^k 

;  ;  :3*C» 

:iiSSi€S^; 


Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


$243.00 


. .  —  I 

....  .  . . . .  . . V . .  . :■  . . . . .  y  . .  I  ^  '■'■  . 

g.y -.-'IV-i  >■■;  ^ IP t4/ir - ■  ■-'■/k-O  "'.•-..j' . $243.00 


G-566 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  0727 

BUILDING  NAME: 

MNT  HANGAR  COMB 

Building  UA:I 

13,826: 

CONDITIONED  SOFT: 

36,152 

^  V  f ; .  7 

r. '  ,  -'.-r ' T- 

.... ...  r^r-i  ..<■  -  ■ 

[  System  Type:  8 

i  System  Name:^ir  cooled  DX  compressor 

System  Number:lACCLI-2 

Vcl'T:.- 

iCatagory  Number:  Construction: 

!Use: 

Occupancy  HRS: 

Occupancy  Days: 

7IBRICK  AND  CMU 

BATTALION 

0700-1800 

|M-F;  SAT 

Weeks  of  Winter: 


Weeks  of  Summer: 


J2| 


SYSTCMbPER^NgSCHiPyyE 

SUN:  MON:  TUE: 

WED: 

THUR: 

..'.v, ;  r;!'- 

FrT: 

"  SAT: 

PRES  START: 

0 

_ 0 

__.o. 

_ g 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

_ 2A 

24 

24 

24 

REQ  START: 

^'“d 

7 

7 

7, 

7 

7 

0 

REQ  STOP: 

0 

16 

Jl 

16 

0 

Motor  HP: 


HP  Effic: 


Load  Factor: 
CFM-HT^ 
^  CFM~-CLG: 

%0^ 

%Area: 

CHILLER  CAP  (TONS): 
"  "KW-TON: 

^L^CAP  INPUT  (BTUhT: 
BLR  CA^OUTPUT  (BTUH): 


0.00 

0'6"4 

o".^ 

“^0 

~0 
"o% 
0% 
Ts 
iTfo 
~  6 
d 


rnmmAzmmoiMT'"'-  ■ 

REQUIRED  PRESENT 
HIVYR  HRA'R 

CLG  HRS  ON:  900 

3,360 

HTGHRSON:  1.440 

X376 

H/CHRSON:  2,34^ 

^  dTe’o 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

~  6,41 4 

HOAUHC: 

16.2 

HOAUH: 

26."l 

COAUHC: 

■  0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17" 

DC  DEMAND: 

d.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

^7do749 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

d 

OAR: 

5.67 

G-567 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG: 


BUILDING  NAME:  MNT  HANGAR  COMB 

¥NERQy  CA®lAf iON 


System  Type: 

18 

ISystem  Name: 

Air  cooled  DX  compressor 

System  Number: 

ACCU-2 

Schedule  ST/SP 

0.00 

.00' 

0.00 

Opt  ST/SPi 

0.00; 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

262.50" 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

12.62 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 
and  Safety  Alarms 

. .  TOTAL 


17  Scheduled  start/stop  control  -  DX  1 

Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 

*  <  ™  >''r:vX"c  rx '■  ^ 


$243.00 


:$243.00 


G-568 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG;  0727 


Building  UA:’ 


BUILDING  NAME:  MNT  HANGAR  COMB 
~1^^  CONDITIONED  SQFTT 


System  Type:j15 


System  Name:  Small  Single  Zone  air  handling  unit 
System  Number:  AHU-1 


jCatagory  Number:  jConstruction: 

;  7iBRICKANDCMU 

Weeks  of  Winter:; 

Weeks  of  Summer: 


Use: 

BATTALION* 


Occupancy  HRS: 
10700-1800 


Occupancy  Days: 

"m-f-sat 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START 

0  ' 

0 

0 

_ 0 

0 

0 

0 

PRES  STOP 

24 

24 

24 

24 

24 

24 

24 

REQ  START 

1  0 

7 

”  '  7 

7 

7 

0 

REQ  STOP 

0 

_ 16 

16 

16 

‘16  ” 

16 

0 

-'•vbfe'i' ' ' 

iCQN! 

StANtS 

Motor  HP: 

5.00 

HOAUHC: 

16.2 

HP  Effic: 

_ ^ _ 

0.82 

HOAUH: 

26.1 

Load  Factor: 

d'80 

COAUHC: 

0.000257 

CFM-HTG: 

CFM-CLG: 

%OAr 

%Area: 

CHILLER  CAP  (TONS): 

“iW-fONT 
BLR  CAP  INPUT  (BTUH): 
*BLR”CAip“bUTPUT  (BTUH^T 


REQUIRED 

HR/YR 


PRESENT 

HRZYR 


CLG  HRS  SAVED: 
TiTG  HRS  S>^"Dr 
~^/~HHRSS^^^ 


COAUC: 

HOAOH^ 

HOAOH: 

~COAOH^ 

d^utyT 

^C^EM^ND:" 

ecc7 

- 

NSUCHC: 

NSUCC: 

DDCCH^ 

~DDCC^ 


0.00068 

. .  53.5 

0”00115 

0.00305 

0^ 

0?17 

“  ’  d.0002i 
"o.ooooTos 

0.000947 

0.00249 

0.0002^ 

”7000616 


CLG  HRS  ON: 

900 

3,360 

NSC: 

36600 

HTG  HRS  ON: 

1,440 

5,376 

DDCH: 

30100 

H/C  HRS  ON: 

2,346 

8,760 

OPT: 

305 

CHWR: 

"cnwf7 

oarT 


G-569 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG;  0727 

BUILDING  NAME:  MNT  HANGAR 

. . .  .  ...  .  ..  . . . . . . 

System  Type: 

15 

System  Name: 

iSmall  Single  Zone  air  handling  unit  j 

System  Number: 

AHU-1 

Schedule  SUSP 

0.00^ 

24,304.07! 

53.61 

Opt  ST/SP 

o.ooi 

1,115.34; 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

7.46 

0.00 

0.00 

Night  Setback 

0.00 

31,141.48 

60.72 

Sub  Total 

7.46 

56,560.89 

114.34 

Economizer 

0.00 

962.55 

0.00 

Ventilation/Recirculation 

0.00 

40.45 

2.55 

DDC  Control 

0.00 

2,821.06 

49.94 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

fowST  7^ 


f  CMCS  .■  W ‘ 7 ■' "t  W-^" 

lUNCTKi^l'riiMCS'j^^PUCAtf^  ^DO‘  ' ''  kAO  '--f.'DI;:.,'''  ri 

"  NO.  '  :  '■  '  7- points  points  points-  '  points'' 


SIKiis^ 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 

:■  ■  ■  1  iH'S-r: -r 4:  .total:  :  -r.' 


SifiliH: 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,1 16.00 


G-570 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION :  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


Motor  HP: 

. .  . "  1.00 

HP  Effic: 

0.69 

Load  Factor: 

0.80 

CFM-HTG: 

1,175 

CFM-CLG: 

1,175 

%OA: 

10% 

%Area: 

5% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

CLG  HRS  ON:  900  3,360 

l^HRSOrF~  1,440  5,376 

H/C  HRS  ON:  2,346  8,760 


CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

CON$IAl!aS 

HOAUHC: 

16.2" 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CN^r 

.  0 

OAR: 

5.67 

G-571 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  0727 


BUILDING  NAME:  MNT  HANGAR  COMB 


System  Type: 

il5 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-2 

Opt  ST/SP| 

o.oo: 

263.04 

0.00 

Duty  Cycle 

0.00^ 

0.00 

0.00 

Demand  Limit 

1.76 

0.00 

0.00 

Night  Setback 

0.00 

7,091.33 

25.30 

Sub  Total 

1.76 

13,079.28 

37.51 

Economizer 

0.00 

219.19 

0.00 

Ventilation/Recirculation 

0.00 

9.21 

0.58 

DDC  Control 

0.00 

642.39 

20.81 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  keset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

r  -  -r 'TOTAL' ’O- .  rliBllli- 

4iM 

13,950.07  :■  '. 

zM 

'S’: I'S'rS  , 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 

'■  Ife-i-/' '  '  'TOTAL: 


10  0  1  $348.00 


$1,097.00 

$272.00 

$399.00 

III, ¥46.00' 


G-572 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

09-Dec-95 

JM/AJN/AMS 


BLDG:  0727  BUILDING  NAME:  MNT  HANGAR  COMB 

i  Building  UA:i  13,826  CONDITIONED  SOFT:;  36, 1 52 


System  Type: 

3  i 

System  Name: 

Small  steam  boiler 

System  Number: 

BLR-1  1 

Catagory  Number: 

Construction: 

Use; 

'Occupancy  HRS: 

Occupancy  Days: 

13 

METAL  PANEL  AND  CMU 

iVEH  MAINT  SHOP 

!0700-1800 

M-F 

Weeks  of  Winter: 

32; 

Weeks  of  Summer: 

2o: 

SUN:  MON: 

fuE: 

WED: 

PRES  START: 

0  0 

0 

0 

PRES  STOP: 

24  24 

24 

24 

REQ  START: 

0  :  7 

7 

7 

REQSTOP: 

O:  I  16 

16 

16 

Motor  HP;!  0.00 

HP  Effic:: 

0.00' 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA; 

0% 

%Area: 

33% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00| 

BLR  CAP  INPUT  (BTUH): 

4,181.000| 

BLR  CAP  OUTPUT  (BTUH): 

3,350,000 

17 

REQUIRED 

PRESENT 

~  ! 

HRT^R 

HRrfR 

i 

CLG  HRS  ON 

1  900'  3,360; 

HTG  HRS  ON 

1,440 

5,3761 

H/C  HRS  ON 

2,346 

8,760| 

CLG  HRS  SAVED 

2,460 

HTG  HRS  SAVED 

3,936 

C/H  HRS  SAVED 

6,414 

24 


16 


FRI:  SAT: 

Zjd  0 

24 

7  0 

”76  ^  0 


HOAUHC 

0' 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC:  0 

DC  DUTY: 

0.17: 

DC  DEMAND: 

0.17i 

ECC: 

0 

ECHC: 

0 

j  NSUCHC: 

0.000105; 

NSUCC: 

1  0.000278 

'  DDCCHC: 

0.000161: 

i  DDCCC: 

0.000426; 

NSC: 

1  94300 

DDCH: 

40600 

!  OPT:: 

i  305; 

CHWR: 

17.5’ 

CNWR; 

0 

r  OAR: 

5.67; 

G‘573 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  09-Dec-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  ^^0727 

BUILDING  NAME:  MNT  HANGAR  COMB 

SV^LCUU^ON  Stp^RY  1 

-S'*  »  s'"  'T  *  . ,  "  ‘  “  “ 

System  Type: 

!3 

System  Name: 

Small  steam  boiler 

System  Number: 

jBLR-1 

r  FUNCTION 

<'<  •'  >  1 

Schedule  ST/SP 

0.00 

.00; 

0.00' 

OptST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.001 

0.00 

Demand  Limit 

0.00 

o.oo; 

0.00 

Night  Setback 

0-00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

"o.oo 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

4.00 

Maintenance,  Run  Time, 
_ and  Safety  Alarms 

:  totaIj  ^ 


7  .titaam  Rnilpr  Mnnitorina  10  3  1 


Steam  Boiler  Monitoring 


$i^fioo 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  0727 


Building  UA:| 


BUILDING  NAME:  MNT  HANGAR  COMB 

13,826:  :  CONDITIONED  SOFT:" 


System  Type:|1 

System  Name:  Small  hot  water  boiler 
System  Number:  BLR-2 


iUse: 


jCatagory  Number:  iConstruction:  !Use: 

i  13iMETAL  PANEL  AND  CMU  VEH  MAINT  SHOP 


v>|r7  C;  5 


Occupancy  HRS:  C 

0700-1800  I 


Occupancy  Days: 


Weeks  of  Winter: 

32' 

Weeks  of  Summer: 

20 

.  -..-v  .  .fi-'s  orT;.;; 


K  ;v  :.f i;"^:  If  f  ‘  f'  r 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

1  0 

0 

0 

0 

0 

. . . 0 

PRES  STOP: 

24 

; _ 24 

24 

24 

~24 

_ 24 

REQ  START: 

, _ 0 

7 

_ 7 

7 

_ 7 

~  0 

REQ  STOP: 

0 

_ 16 

16 

_ 16 

7  ~  "o 

INWJTS 


Motor  HP: 
HP  Effic: 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%OA: 
%Area: 

CHILLER  CAP  (f  ON^ 
kW-TON: 
BLR  CAP  INPUT  (BT^IHj: 
¥lR  CAP  OUTPUtTbTUH): 


_ 3.00 

072 

osa 

"'”o 

0 

_  b% 
0% 
0 

^0^00 

"450^000 

T^oo 


REQUIRED 

HRZYR 


PRESENT 

iHRA^R 


CLG  HRS  ON: 
HTG  HR^nT 
H/C  HRS  ON: 


CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

~^67i'4 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600’ 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-575 


EMC  ENGINEERS.  INC. 

PROJECT  NAME:  EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


BLDG:  0727 


BUILDING  NAME:  MNT  HANGAR  COMB 


System  Type: 

H 

System  Name: 

Small  hot  water  boiler 

System  Number: 

;blr-2 

Schedule  ST/SPi 

O.OO: 

9,855.96 

0.00 

Opt  ST/sp; 

o.oo' 

763.74 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

o.oo' 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  total 

0.00 

10,619.70 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventnatlon/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

0.00 

2.55 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL 


i0.819.7tK 


'functn 


. . . 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 


Alarms  -  HW  Boiler 


mmmk 


sscfiwts^ 


$277.00 


$836.00 

$330.00 


G-576 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0727 


Building  UA: 


BUILDING  NAME:  MNT  HANGAR  COMB 

13,826  CONDITIONED  SOFT: 


System  Type:|5 

System  NamerjSteam  to  hot  water  converter 
System  Number:  CV*1 


jCatagory  Number:  [Construction:  jUse: 

i  13|mETAL  PANEL  AND  CMU  VEH  MAINT  SHOP 

Weeks  of  Winter:'  32 


Occupancy  HRS:  Occupancy  Days: 

0700-1800  M-F 


Weeks  of  Summer: 

20! 

TINgS 

CHEDU 

'■'Si"-,  :1  ■  ' 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

_ 0  _ 

0 

0 

PRES  STOP: 

_ 24 

24 

24 

24 

24 

24 

'^24 

REQ  START: 

0 

■  7 

7 

y 

_ 1 

7 

_ g 

REQ  STOP: 

_ _ g 

16 

16 

16 

16 

131 

0 

£  :k  j';  };  y  v  >: ■  ;■  {c '  ''l@ S';  '  ’ 

. '^"Motor  HP:  . .  . 

HP  Effic:  0.^9 

Load  Factor:  6,80 

^  ~  CFM-HTG:  0 

CFM-CLGr  0 

%OA:  6% 

%Anea:  33% 

"  CHILLER  CAP  (TONS):  ^ 

KW-TdNr““““  6^ 

BLR  CAP  INPUT  (BTUH):  '  TOOO.OOO 

BLR  CAP  OUTPUT  (BTUH):  ~  L OOOTOOO 


REQUIRED 

HRA^R 


PRESENT 

HR/YR 


CLG  HRS  ON 

900  3,360 

HTG  HRS  ON 

1,440  5,376 

H/C  HRS  ON 

2,346  8,760 

CLG  HRS  SAVED 

2,460 

HTG  HRS  SAVED 

3,936 

C/H  HRS  SAVED 

6,414 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

ddchT 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-577 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  0727 

System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  MNT  HANGAR  COMB 


steam  to  hot  water  converter 
iCV-1  — — 


Schedule  ST/SP 

0.00  3,394.52 

0.00 

Opt  STASP 

0.00 

263.04; 

0.00 

Duty  Cycle 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

3,657.56 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

0.00 

5.67 

ChilTed  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  n 


3,657.56; 


f-UMCS.'i 

iFUNCli' 

'• '  NO.  ,.;f 


'f?ScAiEiYsfe|P6iiiit  AND'cclCT 

7:- '  7':;.'“.. -7:  77  ,  7  "'a'.  ■ 


■  :•  ■6ftk:s-APFLicA'nQN'\-^#.\-  Bo.^,  ,  AO  BJ- fii;"  -y'- 

:  T-  '  7/7:7  '■  /  points  .'points  points- v?o|ntS' 


Scheduled  start/stop  control  -  STM- 
HW  Cnvrtr;  Optimum  start/stop 
control  -  STM-HW  Cnvrtr;  Night 
setback  -  STM-HW  Cnvrtr 

Hot  \A/ater  reset  -  STM-HW 
Converter 


;7nK^r- 

rv  .-r  “ . "  ‘^h:  J  "A 


^TOti^j;-; 


$386.00 


$1,109.00 


$1y495.pd 


G-578 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY 


1406-001 

16-Sep-95 

JM/AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


Motor  HP: 


0.50 


_ HP  Effic: _ _ 0.66 

Load  Factor:  0.80 

CFM-HTG?  ^000 

cfm-clgT  ■  '  0 

^6  A:  i66% 

%Area^  8% 

CHILLER  CAPItONS):  0 

KW-TON:  '  0.00 

BLFTCAPlNPU'nBfUHF  0 

BLR  CAP  OUTPUtIbTUH):  '  0 


REQUIRED  PRESENT 


HR/YR  HRA'R 


CLG  HRS  ON 

900  3,360 

HTG  HRS  ON 

1,440  5,376 

H/C  HRS  ON 

2,346  8,760 

CLG  HRS  SAVED 

2,460 

HTG  HRS  SAVED 

3,936 

C/H  HRS  SAVED 

6,414 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC; 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

^67 

G-579 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  0727 


MNT  HANGAR  COMB 

ll^l^IiLpLAflON  SUMMAp ' 


BUILDING  NAME: 


System  Type: 

16 

System  Name: 

iHeating  and  Ventilating  Unit 

System  Number: 

lHV-1 

Schedule  ST/SP 

0.00: 

1,779.55 

0.00 

Opt  ST/SP 

o.oo; 

137.90 

0.00 

Duty  Cycle 

o.oo: 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0,00 

Night  Setback 

0.00 

0.00 

104.30 

Sub  Total 

0.00 

1,917.45 

104.30 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

44.91" 

HW  OA  Reset 

0.00 

0.00 

0.00 

~  Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

b  TOTAL  r  I 

0:00] 

149.21 

_ _ jL 

‘  3,00 

IFUNCTW" 


■' i%'v' 


8S,S|S^£i«*S^~„ 

■  ■  DO 


AO 


jfAls.': 


POINTS  POINTS  POINTS  POINTS 


'  . . 


18 

30 

33 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


1 


0 

0 


0 


0 

0 


1 


3 

0 


$348.00 


$813.00 

$272.00 


G-580 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 


EMC  NO 


1406-001 


CLIENT  CNTRCT  it:  DACA  01-94-D-0033 

LOCATION:  FT.  RILEY,  KS 

DATE: 

PREPARED  BY: 

16-Sep-95 

JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 

BLDG:  0727 

BUILDING  NAME: 

MNT  HANGAR  COMB 

Building  UA: 

13,826  i 

CONDITIONED  SOFT: 

36,152 

System  Type: 

25 

1  System  Name: 

Hot  water  radiation  pump 

System  Number: 

RAD-1 

_ _ _ — - - - - 

<AOj  --f  y!.<?s— vr  »v. 

WwCJALBUIUOlNGINFORMftUCaa  v  is;. 

Catagory  Number:  IConstruction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

4!sandstone  block  administration 

|0700-1700 

M-F 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


oreRATI^JO 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

^^124 

24 

24 

24 

24 

REQ  START: 

0 

7 

ZLTjZ 

7  ” 

_ 7 

0 

REQ  STOP: 

0 

16 

16 

_T_  16 

IT  .  .16  I 

16 

0 

-T-  ''->a  '•  :  S?',  ■'!' 

„  X 

cPN^rfrsSIISteiS^^ 

Motor  HP: 

3.00 

HOAUHC: 

27.8 

HP  Effic: 

0.74 

HOAUH: 

44.6 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

40.4 

%OA: 

0% 

HOAOH: 

65 

%Area: 

33% 

COAOHC: 

0.000877 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00232 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

ai7 

CAP^uf  PUT  (BTUH)V 

0 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

'i  '  5- 

NSUCC: 

0.00161 

DDCCHC: 

0.000411 

RPOlllRPn  PRESENT 

HRATR 

HRA^R 

DDCCC: 

0.00109 

CLG  HRS  ON: 

900  3,360 

NSC: 

131000 

HTGHRSON: 

1,440  5,376 

DDCH: 

43100 

H/C  HRS  ON: 

2,346  8,760 

OPT: 

305 

-  ' 

_ _ _ 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,460 

CNWR: 

0 

HTG  HRS  SAVED: 

3,936 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,414 

G-581 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG-  0727  BUILDING  NAME;  MNT  HANGAR  COMB 

cICeoWioNWMMARy ' 


iSystem  Type: 

25 

System  Name: 

Hot  water  radiation  pump 

System  Number: 

iRAD-1 

Schedule  ST/SP 

0.00 

9,522.99' 

0.00 

OptST/SP 

0.00; 

737.94 

0.00 

Duty  Cycle 

0.00; 

0.00 

0.00 

Demand  Limit 

o.oo: 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

10,260.93 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

~  0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00^ 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Q  nn 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAI.^  ! 


WinCIjN  ■'  UMCS  application  '  i""'  'JW  i  -  ,  AO  DI -‘iAJ'  ,,  COST  • 

...  _  _J  .  .  I  ^  +  LJ\A/  *1  O  1  1  Sfi70.00 


Scheduled  start/stop  control  -  HW 
Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 

_  ‘/TOTAL; 


gljglilip. 

$570.00 

$570.00 


G-582 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep“95 

JM/AJN/AMS 


BLDG:  0727 


BUILDING  NAME:  MNT  HANGAR  COMB 


Building  UA:| 


13,826 


CONDITIONED  SOFT:! 


36,152 


System  Name: 


HW  Unit  heater 


System  Number:!UH-1 


'S''  '• 


ICatagory  Number:  Construction: 


Use: 


Occupancy  HRS: 


Occupancy  Days: 


1 3iMETAL  PANEL  AND  CMU  VEH  MAINT  SHOP 


0700-1800 


iM-F 


Weeks  of  Winter:! 


32 


Weeks  of  Summer: 


20 


....  , 

SUN: 

MON: 

TUE: 

WED? 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

_ 24 

_ 24 

~24 

“24 

24 

24 

REQ  START: 

0 

7 

7 

7 

0 

REQ  STOP: 

_ 0 

_ 16 

Te 

7  76 

16 

ZZIZa 

Motor  HP: 
HPEffi^ 


0.33 


0.65 


Load  Factor: 

0.80 

CFM-HTG: 

2,800 

CFM-CLG: 

0 

%6a: 

0% 

%Area: 

8% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

. 0 

hqI3r$  cALcuijjKais  £> 

REQUIRED 

PRESENT 

HRfYR 

HRrrR 

CLG  HRS  ON 

900  3,360 

HTG  HRS  ON 

1,440,  5,376 

H/C  HRS  ON 

2,346  8,760 

CLG  HRS  SAVED 

2,460 

HTG  HRS  SAVED 

:  3,936 

C/H  HRS  SAVED 

6,414 

©oNtpffiisiaiiK 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY; 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

.  ~  . . “o 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40^0 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-583 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG^  0727 

BUILDING  NAME:  MNT  HANGAR  COMB 

IK^lcuDviIdhsuM 

iSystem  Type: 

121 

System  Name: 

HW  Unit  heater 

System  Number: 

|UH-1 

1 

Hi 

aiiiiil 

Schedule  ST/SP 

0.00' 

1,192.57 

o.oo; 

Opt  ST/SP 

0.00 

92.41 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

97.78 

Sub  Total 

0.00 

1,284.98 

97.78 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

0.00 

and  Safety  Alarms 

i 

TOTAL. 

Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


$1,213.00 


$1,213.00 


G-584 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0727 


BUILDING  NAME:  MNT  HANGAR  COMB 


Building  UA: 


13,826 


CONDiTIONED  SOFT: 


36,152 


System  Type:!21 

System  Name: 

HW  Unit  heater 

System  Number: 

uH-2  ; 

iCatagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days 

1 

METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

I0700-1800 

M-F 

Weeks  of  Winter: 

32 

i  Weeks  of  Summer: 

20 

^SYSTEM  OPilAtlNe  SCHEPMLi 

SUN:  MON:  TUE: 

WED: 

THUR: 

FRI:  SAT:” 

PRES  START: 

0  0 

0 

0 

0 

0  0 

PRES  STOP:  , 

24  24 

24 

24 

24  _ 

24  24i 

REDSTART: 

0  7 

7 

7 

7  0 

REQSTOP:  ~ 

_ 0 _ J^6 

_J1 

_ 16 

dd 

16  0 

IN iWiTS 

Ifli 

'0.33 

Motor  HP: 

HP  Effic: 

0.65 

Load  Factor: 

0.80 

CFM-HTG: 

2,800 

CFM-CLG: 

2,800 

%OA: 

0% 

%Area: 

8% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

"  "d 

BLR  CAP  OUTPUT  (BTUH): 

0 

ISOIMaLCULATIQNS 

REQUIRED 

PRESENT 

IHRT^R 

HRA^R 

CLG  HRS  ON: 

900 

3,360 

HTGHRSON: 

1,440 

5,376 

'  H/C  HRS  ON: 

2,346 

8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

d414 

HOAUHC: 

IhOAUH: 

COAUHC: 

COAUC: 

HOAOHC: 

HOAOH: 

coaohcT 

COAOC: 
D^DUTY: 
DC  DEMAND: 
ECC: 
ECHO: 
NSUCHC: 
NSUCC: 


DDCCHC: 

~DDCC^ 

NSC: 

DDCH: 

~OF^ 

CHWR: 

OAR: 


0 

0 

0 

0 

0 

. d 

.  d 

0 

o7i’7 

0717 

""  0 

0 

odd"did5 

dddo278 

d.odoTdi" 

d.d00426 

^od 

4d60d 

3d5 

d775 

0 

5^67 


G-585 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  0727 

System  Type: 


BUILDING  NAME:  MNT  HANGAR  COMB 


121 


System  Name: 


HW  Unit  heater 


System  Number: 


lUH-2 


^5?MNSTiiP^Pi 

Schedule  STfSP 

0.00 

1,192.57, 

0.00 

Opt  ST/SP 

0.00 

92.41 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

97.78 

Sub  Total 

0.00 

1,284.98 

97.78 

Economizer 

0.00 

0.00 

0.00 

~  Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

b.oo 

HW  OA  Reset 

0.00 

~  0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

!  -TOTAL  . L 

WTSi-:- ,■  ®-l>0 

►V K-: ' ‘f  '-i  isyss? 

^  V '  15. #1? " "  r 


Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


J;:-:  r  ”  :l 


$1,213.00 


G-586 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY : 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  0727  BUILDING  NAME:  MNT  HANGAR  COMB 


ICatagory  Number  Construction:  [Use:  Occupancy  HRS:  Occupancy  Days: 

i  IsImETAL  SaNEL  and  CMU  VEH  MAINT  shop  0700-1800  Sf 


Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


PRES  START: 

0 

0  ^ 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

2A 

24 

24 

24 

REQ  START: 

0 

y  - 

_ 7  _ 

7 

_ 7 

7 

0 

REQ  STOP: 

ZZIo  I 

‘ic 

16 

_ 16 

16 

16 

0 

Motor  HP: 


HP  Effic: 
Load  Factor: 


0.^ 

0.80 


CFM-HTG: 


2,800 


CFM-CLG:  0 

^A:  *  0% 

%Area:  8% 


CHILLER  CAP  (TONS):  0 

KW-TON:  ”  ~  0  00 

BLR  CAP  INPUT  (BTUH)?  0 

"^I^CAP^UTPUT  (BTUH):  ”  "  0 


HRIYR  HR/YR 


CLG  HRS  ON 

900 

3,360 

HTG  HRS  ON 

1,440 

5,376 

H/C  HRS  ON 

2,346 

8,760 

CLG  HRS  SAVED 

2,460 

HTG  HRS  SAVED 

3,936 

C/H  HRS  SAVED 

6,414 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHO: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

““  0 

OAR: 

5.67 

G-587 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  0727 


BUILDING  NAME;  MNT  HANGAR  COMB 


System  Type: 

l21 

.System  Name: 

HW  Unit  heater 

{System  Number: 

UH-3 

I 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


;0,00i 


Schedule  STISP 

o.ooj 

1,192.57| 

0.00 

Opt  ST/SP! 

o.oo' 

92.41 1 

0.00; 

Duty  Cycle 

o.oo; 

0.00' 

0.00 

Demand  Limit 

0.00 

0.00; 

0.00 

Night  Setback 

0.00 

0.00: 

97.78 

Sub  Total 

0.00 

1,284.98 

97.78 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

6.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

■  ;:97:7$j:^ ; 


-WlNTS  ,^,.P0IN#?-M>INTS/  POIM«" 


Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


itivfpwiilQP 

;BAaaiaa«iSK 


$1,213.00 


G-588 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


BLDG:  0727  BUILDING  NAME:  MNT  HANGAR  COMB 

i  Building  UA:|  13,826  I  CONDITIONED  SOFT:  36,152 

Type:|21 

System  Name:  HW  Unit  heater 
System  Number:  UH-4 


...... 


ICatagory  Number:  Construction:  I  Use:  Occupancy  HRS: 

i  13  METAL  PANErAND  CMU  VEH  MAINT  SHOP  0700-1800 


lOccupancy  Days: 

SmIf 


Weeks  of  Winter:: 
Weeks  of  Summer: 


•  U'>'  ."t  V  '.-vv'.'xV"' :  =  -  ”'r\  ^ 

®  ^  * / ''  ’’Zi-  <  7 ~  ,  ",  "T'rJ''' . ,  .  J  '  „r" 7  7 1 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRl: 

SAT: 

PRES  START: 

0 

0 

0 

0 

_ g 

0 

_ g 

PRES  STOP: 

24 

24 

_ 24 

24 

_ ^ 

_ 24 

24 

REQ  START: 

0 

7 

7 

7 

7 

7 

_ _ g 

REQ  STOP: 

0 

16 

J_6 

7’ZI§ 

“7 

ie 

0 

Motor  HP: 
HP  Effic: 
Load  Factor: 
CFM-HfG7 
CFM-CLG: 

"  %oa7 

%Area: 

CHILLER  CAP  (TONS): 

kw^onT 

BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


REQUIRED  PRE^~Nf  ~  ~ 


CLG  HRS  SAVED: 
lHf  G  HRSlSAVED: 
~C/H  HRS  SAVEdT 


HOAUHC 
HOMH 
COAUHC 
COAUC 
HO>^C 
HOAOH 
CO^HC 
COAOC 
DC  DUTY 
"dC  DEMAND 
ECC 
ECHC 
NSUCHC 
NSUCC 

“Iddcchc 


HRA^R 

HR/YR 

DDCCC: 

0.000426 

CLG  HRS  ON: 

900 

3,360 

NSC: 

94300 

HTG  HRS  ON: 

1,440 

5,376 

DDCH: 

40600 

H/C  HRS  ON: 

2,346 

8,760 

OPT: 

'“3^05 

CHWR 

~^WR~ 

OAR 


.iv- 


0 

I  ^ 

"o 

"  ”0 

J) 

0 

'o7i7 

o' 17 

"o 

0 

aWios 

0.00^^ 

"o.Wo7'61" 


G-589 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  0727 

BUILDING  NAME:  MNT  HANGAR  COMB 

System  Type: 

;21 

System  Name: 

HW  Unit  heater 

;System  Number: 

iUH-4  I 

fci  FUNCTlOW.:--"~'rlr;^' J ; 

pit; 

Schedule  ST/SP 

0.00; 

1,192.571 

O.OOi 

Opt  ST/SP 

0.00: 

92.41 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00' 

0.00 

Night  Setback 

0.00 

o.oo; 

97.78 

Sub  Total 

0.00 

1,284.98 

97.78 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

"Irbo^ 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

:  total  ^ 

1,2S4.W 

97.7»] 

p,b0| 

Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


immSm 


$1,213.00 


$1,213.00 


G-590 


BUILDING  741 

MAINTENANCE  HANGAR  COMB 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


INPUTS ^  ^  r 

Motor  HP: 

5.00 

HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

14,200 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

25% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

. oToo; 

BLR  CAP  INPUT  (BTUH): 

d 

BLR  CAP  OUTPUT  (BTUH): 

6 

Required 

PRESENT 

'hr/yr 

HRIYR 

CLG  HRS  ON: 

900 

3,360 

HTG  HRS  ON: 

1,440' 

5,376 

H/C  HRS  ON: 

2,346 

8,760 

CLG  HRS  SAVED:  2,460 


HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

eWPTOrii WPIiil 

lllflllPl'aP:- 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-591 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO;  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  0741 


BUILDING  NAME:  MNT  HANGAR  COMB 

SlSlScStc’uLAtidN  summary'  , 


,  S'  ' 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit  _ 

System  Number: 

AHU-1 

_ ; 

. . . . .  I  ....A.,  . 

^  S  f  UNCTIOg 

jMBtigyg: 


films: 


Schedule  ST/SP: 


0.00; 


0.00 


Opt  ST/SP! 


0.00 


1,115.34 


0.00 


0.00 


0.00 


0.00 


~~  Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

350.70 

Sub  Total 

0.00 

15,508.75 

350.70 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

~  DDC  Control 

0.00 

0.00 

150.99 

“HWOAReset 

0.00 

“  ”  . .  0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

'  0.00 

0.00 

Chiller  Demand  Limit 

0.00 

“  '  0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAk 


.a ::  ^  rljSs,' ‘ 


fUMCS^ 
IFUNCTN 
I  NO. 


27 

33 

36 

I'-  '-Ir- 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 

-  '■■t  - ' '  -Tom;  - 


0 

0 


0 

0 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 


G-592 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0741 


Building  UA: 


BUILDING  NAME:  MNT  HANGAR  COMB 
14,876  CONDITIONED  SOFT: 


ONED  SOFT:  38,898 


System  Type;j1 5 

_ System  Name:jSmall  Single  Zone  air  handlin^nlT 

System  Number;  kHU-2 

j^tagory  Number:  Construction: _ Use:  Occupancy  HRS:  Occupancy  Days: 

1 3METAL  PANEL  AND  CMU  VEH  MAINT  SHOP  0700-1800  INLF 

Weeks  of  Winter;  32 

Weeks  of  Summer;  20 


SUN; 

MON: 

TUE: 

WED: 

THUR: 

FRl: 

SAT: 

PRES  START: 

0 

0 

0 

_ ____0 

"o 

0 

_ g 

PRES  STOP; 

24' 

24 

24 

24 

Z.  24 

_ 

24 

REQ  START: 

0 

8 

7 

~8 

8 

0 

REQ  STOP: 

0 

17 

_ „17 

IZ  Iz 

_ 17 

0 

-i:;-?  "i'" 

Motor  HP: 

5.00 

HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

14,200 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

25% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED  PRESENT 
HRATR  HR/YR 


CLG  HRS  ON 

900  3,360 

HTG  HRS  ON 

1,440;  5,376 

H/C  HRS  ON 

2,346  8,760 

CLG  HRS  SAVED 

2,460 

HTG  HRS  SAVED 

3,936 

C/H  HRS  SAVED 

6,414 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND; 

o77 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHCi 

0.000161 

DDCCC: 

"aooo^e 

NSC: 

943"ob 

DDCH: 

40600 

OPT: 

305 

CHWR:' 

17.5 

CNWR: 

’  0 

OAR; 

5.67 

G-593 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO;  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY;  JM 


BLDG:  0741 


BUILDING  NAME:  MNT  HANGAR  COMB 

i^CALCUi-ATIONi^UMMARY 


System  Type: 

15 

System  Name: 

|Sma!l  Single  Zone  air  handling  unit 

System  Number: 

AHU-2 

Meili5!!l:S 


moM: 


mm 


Schedule  ST/SPi 

0.00 

14,393.41 

0.00 

Opt  ST/SP; 

0,00 

1,115.34 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

350.70 

Sub  Total 

0.00 

15,508.75 

350.70 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

150.99 

HW  OA  Reset 

0.00 

0,00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

.  0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

L  TOTAL 

.  ; ',;O,0O!:vr 

15,508.75:  , 

"a- 

^x:3.0Oi 

iFUNCTN 

I  NO.:-;,;- 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


r--  -.f ,  •  ■ 

-v'do  "ao:  .%  ' 

POINTS'  POINTS  POINTS  POIIfPS 


iim® 


fW«5ESl 

msm& 

S15'?3isi 


$348.00 


$1,097.00 

$272.00 

$399.00 

SfiWi 


G-594 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0741  BUILDING  NAME:  MNT  HANGAR  COMB 

'  Building  UA:j  14,876;  CONDITIONED  SQ^~ 

System  Type:  15 

System  Name:  Small  Single  Zone  air  handling  unit 
System  Number:  AMU-3 


ICatagory  Number:  {Construction:  |Use: 

13IMETAL  PANEL  AND  CMU  VEH  MAI  NT  SHOP 


Occupancy  HRS: 
0700-1800 


Occupancy  Days: 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SUN:  MON: 


vr5"i«w  ,  ■  . 

TUE:  WED:  THUR: 


PRES  START: 
PRES  STOP: 
REQ  START: 
REQ  STOP: 


M^^  . 

HP^ffic? 

Load  Factor: 

CF^-HTGT  14 

CFM-CLG:~ 


_  %OA: 

%Area: 

CHIlIeR  CAP"(f  ONSj? 

K^^ONr 

bl^apTni^t 

^LR^AP  OUTPUT  (BtUH)7 


CLG  HRS  ON: 
HTG’hRS  ON: 
hT^r^nT 

l:rGTlRSS>WED:“ 


RED  PRESENT 
HRfYR 

900  3,360 

“1^440  5,376 

2,346  '8J60 


HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

'  SAT:  ' . 

0 

24 

0 

0 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0A7 

DC  DEMAND: 

0.17 

ECC: 

.  0 

ECHC: 

o' 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.0001 6"l 

DDCCC: 

0.000426 

NSC: 

9^300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR; 

0 

OAR: 

5.67 

G-595 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

BLDG-  0741  BUILDING  NAME:  MNT  HANGAR  COMB 


ISystem  Type: 

15 

System  Name: 

ISmall  Single  Zone  air  handling  unit 

System  Number: 

AHU-3 

'.7'-^kWh?yr----  -1g7 

Schedule  ST/SP 

o.ool 

14,393.41 

0.00 

Opt  ST/SP 

o.oo’ 

1,115.34 

0.00 

Duty  Cycle 

0.00; 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

o.oo; 

0.00 

350.70 

Sub  Total 

0.00 

15,508.75 

350.70 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

~  DDC  Control 

0.00 

0.00 

150^9 

HW  6a  Reset 

0.00 

0.00 

“  “  ~~  6W~ 

Chilled  Water  Reset 

0.00 

0.00 

oToo^ 

Condenser  Water  Reset 

o.oo" 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

0.0(t 

7, 

:  3,00 

I  ■  . 

|.:UMCSf> 
■FUNCTN 

t.NO."- 


$348.00 


27 

33 

36 

l^'y J?:;; 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


0 

0 


2 

1 


0 

0 

0 


3 

0 


$1,097.00 

$272.00 

$399.00 


G-596 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION :  FT,  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


BLDG:  0741  BUILDING  NAME:  MNT  HANGAR  COMB 

I  Building  UA:  14,876i  CONDITIONED  SOFT:  _ 

j  System  Type:I1 5 _ _ _ 

System  Name: 'Small  Single  Zone  air  handling  unit  | 

System  Number:'AHU-4  - 


Catagory  Number:  IConstruction: 

iUse: 

Occupancy  HRS: 

Occupancy  Days: 

1 3IMETAL  PANEL  AND  CMU 

'VEH  MAI  NT  SHOP 

0700-1800 

M-F 

Weeks  of  Winter:  32 

Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START 

0 

0 

O: 

0 

0 

_ 0 

0 

PRES  STOP 

”24 

24 

24 

24 

_ .  M 

24 

REQ  START 

0 

“a  ~ 

7 

8 

_ 7 

_ 8 

0 

REQ  STOP 

Y?  1 

mmmm 

17 

17 

Wl'nr' 

17 

15 

_ 17 

IbN! 

0 

Ifgjfg 

Motor  HP: 

ado 

HOAUHC: 

___ 

”HP  Effic:  ” 

082 

HOAUH: 

d 

Load  Factor: 

080 

Z.__ 

_ 

COAUHC; 

0 

n 

CFM-HTG: 

“^^^fm-clgT 

__ 

%Area: 

CHILLER  C^  (t6nS)7 
kW-TON: 
BLR  C^TnPUT  (^U Hjr 
BLR  CAP^YpUT  (BTUhY: 


REQUIRED 

HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON: 

900 

3.360 

HTG  HRS  ON: 

1,440 

5,376" 

H/C  HRS  ON: 

2.346: 

8,760 

_ 

CLG  HRS  SAVED: 

2,46d 

HTG  HRS  SAVED: 

^¥,936 

C/H  HRS  SAVED: 

^6~414 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

d 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

o.dodiei 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

4"0600 

“  OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-597 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM 


BLDG:  0741 

System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  MNT  HANGAR  COMB 


iSmall  Single  Zone  air  handling  unit 

"ahim  — 


mm. 


-WBtu/vr 


Schedule  ST/SP| 

0.00 

14.393.41; 

0.00 

Opt  ST/SPf 

o.oo: 

1,115.34! 

0.00 

Duty  Cycle 

0.00 

0.00: 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

350.70 

Sub  Total 

0.00 

15,508.75 

350.70 

Economizer 

0.00 

0.00 

0.00 

Venti  lation/Reci  rculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

150.99 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

L  TOTAL  : 

‘  o.a^3,5 

^  501,69! 

I.OMCSt-?! 

-FWCTR 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 

:  ToIaL^Jv; 


mmm. 


$348.00 


$1,097.00 

$272.00 

$399.00 


G-598 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  . 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0741  BUILDING  NAME:  MNT  HANGAR  COMB 

[  Building  UA:!  14,876!  CONDITIONED  SOFT: 

[  System  Type:i4^  """'  ^  _ _ _ 

j  System  Name:!Large  steam  boiler  _ _ _ 

System  Number7BLR-1 _ _ _ _ _ _ - 


1406-001 

16-Sep-95 

JM 


Catagory  Number:  Construction:  Use: _ _ _ 

IsImETAL  PANEL  AND  CMU  VEH  MAIN!  SHOP 


Occupancy  HRS: 

^00-1800 


lOccupancy  Days: 
;M-F 


Weeks  of  Winter:! 
Weeks  of  Summer: 


^  SUN: 

MOri: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

_ g: 

oi 

0 

:  0 

_ g 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

'o 

1"Z1  - 

7 

8 

_ 8 

REQ  STOP: 

~d 

^  71I 

_ 17 

17 

15 

17 

0 

SSSSSsSF" 

V 

Motor  HP: 

0.00 

HP  Effic: 

0.00 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG:  _ 

0 

%OA: 

'  0% 

%Area:  0% 

CHILLE^^T0NS)7  _ 0 

KW-t6n:  '  0.00 

BLR  CAP  INPUT  (BTUH):  7,071,000 

^R  CAP  OUTPUtIbTUH):  5,657,000 


1__  — 

CLG  HRS  ON: 

900 

3,360 

! 

HTG  HRS  ON: 

1,440 

5.376 

H/CHRSON: 

2,346 

8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3.936 

C/H  HRS  SAVED: 

^^'6.Ti4 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

d 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

d 

COAOHC: 

0 

COAOC: 

d 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

d 

NSUCHC: 

odooiod 

NSUCC: 

dr000278 

DDCCHC: 

odooTeT 

DDCCC: 

‘dTddd426~ 

NSC: 

'”'94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-599 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM 


BLDG:  0741 

BUILDING  NAME: 

MNT  HANGAR  COMB 

iWMAL@ifAfj 

l©N;sgw 

:  ■-m"'--'y-r  - 

System  Type: 

4 

System  Name: 

Large  steam  boiler 

System  Number: 

BLR-1 

! 

.  .  - 1  ■'  yf  ti'- 

>  lyiBt 

Schedule  ST/SP 

o.oo; 

.oo; 

0.00 

OptST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

670.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

26.00 

.0,00:  '  '>>  .  ;> 

:y:y 

fUMiCS'.’- 

[funCtM: 

1  '.Vo..''"; 

AND  COST  SUMR|B^)^v  i 

■  ?f!^<s-AppLicX'nm  ■-  ao  di  I 

pOINT$  %  POINTS  POINTS  ^idlNlS 

'>:iv :: 

" 

-,t\-V:;;cosT 

6 

Remote  Boiler  Monitoring  -  STM  0  0 

Boiler 

4 

4 

$5,286.00 

ISil 

's'""  -  ' 

$5,286.00 

G-600 


BUILDING  751 
AC  PTS  &  TOE  ST 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  JM/AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0751 


BUILDING  NAME:  AC  PTS  &  TOE  ST 


Building  UA:I 


3,641 


CONDITIONED  SOFT: 


9,834 


System  Type: 


System  Name: 


System  Number: AH U-1 


15 


ISmall  Single  Zone  air  handling  unit 


jCatagory  Number:  jConstruction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

;  3  BRICK  AND  CMU 

ADMIN  &  SUPPLY 

0700-1600 

M-F 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


iYSTEWOPE^tiWG SCHEDULE  /y. 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

PRES  START: 

0 

_ 0 

0 

0 

0 

PRES  STOP: 

24 

_ 24 

"'24 

24 

24 

REQ  START: 

0 

7 

7 

7 

7 

REQ  STOP: 

0 

. . 17 

_ 17 

17 

/-yrTri,;;;  - 

S’,:  !'-  ' 

Motor  HP:  0.33 


HP  Effic:  0.65 


Load  Factor:  0.80 


CFM-HTG: 

1,200 

CFM-CLG: 

1,200 

%OA: 

10% 

%Area: 

10% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

S^^R^i^tCUUVtlONSiKIfl 

REQUIRED 

PRESENT 

HRATR 

HRA'R 

CLGHRSON:  1,000 

3,360 

HTGHRSON:  1,600 

^376 

,  H/CHRSON:  2,607 

8,760 

CLG  HI^TaVED:  '  2,360 

HT^RS  SAVED:  ^6 

C/HHRS  SAVED:  6,153 


0 

_ 0 

24 

_ 24 

7 

6 

17 

0 

CONSTANTS 

'r?^!TT7* . 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.006^6 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900” 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-601 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM/AJN/CWW 


BLDG-  0751  BUILDING  NAME:  ACPTS&TOEST 

ISystem  Type:  !15 

System  Name:  Small  Single  Zone  air  handling  unit 

jSystem  Number:  AHU-1 

... 

Schedule  ST/SP 

0.00 

1 .864.26 

0.00 

"  optST/sp; 

0.00 

92.41 

0.00 

Duty  Cycle; 

0.00 

0.00 

0.00 

Demand  Limit 

0.62 

0.00 

0.00 

Night  Setback 

0.00 

1,668.65 

33.90 

Sub  Total 

0.62 

3,625.33 

33.90 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

~  DDC  Control 

0.00 

58.82 

10.89 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

O.CK) 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

“  0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

r-  -  .  TOTAL  I  - 

7  44J^ 

Scheduled  start/stop  control  -  AHU 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


0 

0 


2 

1 


0 

0 

0 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 


G-602 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

09-Dec-95 

JM/AJN/CWW 


BLDG:  0751 


BUILDING  NAME:  AC  PTS  &  TOE  ST 


Building  UA: 


3,641 


CONDITIONED  SOFT: 


9,834 


paiffipBlpiH&lpiji 

System  Type: 

3 

System  Name: 

Small  steam  boiler 

System  Number: 

BLR-1 

V'trS''  '\'!«a 

jCatagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

3  BRICK  AND  CMU 

ADMIN  &  SUPPLY 

0700-1600 

¥-F 

Weeks  of  Winter:; 

32 

Weeks  of  Summer: 

20 

"  sljNr  TUE: 


WED:  THUR:  FRI: 


"-vlyT  "f,  iT;  ^  ^ ' 

;  f 31  '>  .i.  '  .1 


SAT: 


PRES  START:  [ 

ol  ; 

o; 

0 

0 

0 

0 

0 

PRES  STOP: 

24' 

24' 

24 

24 

24 

24 

24 

REQ  START:  I 

0 

7:  i _ 

_ 7 

7 

7 

0 

REQSTOP:  L 

0 

17  ; 

~r7  I 

17 

17  : 

17  ” 

0 

CFM-CLG: 


%OA: 


0% 


%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

770,000 

BLR  CAP  OUTPUT  (BTUH): 

616,000 

'S^ln  i 


REQUIRED 

PRESENT 

HRATR 

HRATR 

CLG  HRS  ON 

1,000 

3,360' 

HTG  HRS  ON 

1,600 

5,376 

H/C  HRS  ON 

2,607 

8.760! 

CLG  HRS  SAVED 

2,360' 

HTG  HRS  SAVED 

3,776; 

cm  HRS  SAVED 

6,153 

iiisfffiis  riii-ssfi 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

j  0.000226 

r  NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

i  93100 

DDCH: 

29900, 

OPT: 

305 

CHWR: 

!  17.5 

I  CNWR:| 

0 

I  OAR:! 

I — — - _ I 

5.67 

G-603 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO:  1406-001 
DATE:  09-Dec-95 
PREPARED  BY:  JM/AJN/CWW 


BLDG:  0751  BUILDING  NAME:  AC  PTS  &  TOE  ST 


{System  Type: 

i3 

jSystem  Name: 

Small  steam  boiler  , 

{System  Number: 

lBLR-1 

Schedule  SUSP 

0.00 

.oo; 

0.00 

Opt  ST/SP 

0.00 

o.oo: 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

o.oo: 

0.00 

Night  Setback 

0.00: 

o.oo: 

0.00 

Sub  Total 

0.00 

o.oo 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


4.00 


TOTAL 


o.«» 


-1 


4.00 


G-604 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/CWW 


BLDG:  0751  BUILDING  NAME:  AC  PTS  &  TOE  ST 


Building  UA:i  3.641  ;  CONDiTIONED  SOFT: _ 9.834 


Catagory  Number:  |Construction:  Use: _ Occupancy  HRS:  Occupancy  Days: 

SiBRICK  AND  CMU  ADMIN  &  SUPPLY  |0700-1600 _ |M-F _ 


Weeks  of  Winter: I  32 

Weeks  of  Summer:  20 


PRES  START: 

0 

0 

0 

0  ~ 

0~~ 

0 

^  _ 0 

PRES  STOP: 

i  24 

24 

^'24 

24 

24 

24 

24 

REQ  START: 

0 

7 

7 

_ 7 

_ 7  _ 

7 

0 

REQ  STOP: 

0 

_ J[7 

_ 17 

17 

17 

0 

Motor  HP: 


HP  Effic: 
Load  Factor: 
CFM-HT^ 
CFM-CLG: 

%oAr 

%Area: 


CHILLER  CAP  (TONS): 

KW-TON: 

~1bLR  CAP  INPUT  (BTUH): 
BLR^POW^f^TUH): 


CLG  HRS  ON 

1,000 

3,360 

HTG  HRS  ON 

1 ,600 

“^5,376 

H/C  HRS  ON 

2,607 

”CLG  HRS  SAVED 

2,360 

HTG  HRS  SAVED 

3,776 

C/H  HRS  SAVED 

6.153 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.0002"^ 

NSUCC: 

. 0.000"598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

.  305" 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-605 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM/AJN/CWW 


BLDG:  0751  BUILDING  NAME:  ACPTS&TOEST 


iSystem  Type:  8 

System  Name: 

Air  (X)oled  DX  compressor 

iSystem  Number: 

ICH-1 

|i  ,  F  yN.C.TK>N^ 

Schedule  ST/SP 

o.oo: 

.00; 

0.00 

Opt  ST/SP 

0.00 

o.oo: 

0.00^ 

Duty  Cycle 

0.00 

o.oo: 

0.00: 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

52.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

2.52 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

b  TOTAL  I 

Bjm 

l»OINTS  POIN^ 


17  Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 

L>-‘.  •' P''*  ‘ -■i'S'w;  "-r  >t,'-  V  - 


1 


IpSiii 


$243.00 


$243.00 


G-606 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  JM/AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0751  BUILDING  NAME:  ACPTS&TOEST 

I  Building  UA:|  3^\  CONDITIONED  SOFT:  9,i34 


Wf 

1 

iHllFOWli£uiON 

System  Type: 

21 

System  Name: 

HW  Unit  heater 

I  System  Number: 

UH-1 

Category  Number:  jConstruction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

3|brick  and  cmu 

ADMIN  &  SUPPLY 

0700-1600 

M-F 

Weeks  of  Winter:;  32 

Weeks  of  Summer:  20 


^  '  ,w-..  ' - 

SUN: 

MON: 

TUE: 

WED: 

PRES  START: 

0 

i  0 

0 

0 

PRES  STOP: 

24 

24 

24 

REQ  START: 

0 

7 

_ 7 

7 

REQ  STOP: 

0 

17 

17 

17 

f  "TV. 

lijSiS'Ti'.-kX'S 

:A 

;-2iiiSK  S'-;- 

■Svi-; 

Motor  HP: 


HP  Effic: 


3.00 

079 


Load  Factor: 


CFM-HTG: 


CFM-CLG: 


%OA: 


0.80 

7,2“d0 

. . 0 

'  "  o% 


%Area: 

90% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 


p|yRs'cALcBCl¥roii 

llilfeite;. 

REQUIRED  PRESENT 

iHRA^R  HR/YR 

CLG  HRS  ON: 

i.ooo; 

3,360 

HTG  HRS  ON: 

1,600 

5,376 

H/C  HRS  ON: 

2.607; 

8,760 

CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153 

THUR:  FRI:  SAT: 

Jo  ~~0  0 

M  24  24 

7.  7  ~~^~0 

17  "  0 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

"’0.000226 

NSUCC: 

”"0.bd’6598’ 

DDCCHC: 

0.0000188’ 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

’2’99’00 

OPT: 

305 

CHWR: 

ITS 

CNWR: 

0 

OAR; 

5.67 

G-607 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/CWW 


BLDG:  0751  BUILDING  NAME; 

AC  PTS  &  TOE  ST 

r 

System  Type:  |21 

System  Name:  IHW  Unit  heater 

:System  Number:  lUH-1 

MH6£r 

Schedule  ST/SPi 

0.00! 

8.557.66: 

0.00 

Opt  STASP 

0.00: 

691.23: 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

305.08 

Sub  Total 

0.00 

d, 248.89 

305.08 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

"o.oo 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

i  400; 

9,240.00 

I":*!! 

pMcsS 

.  pcMNTs,, 

I  1  '  '  .  '  ^ _ ^  . . 

: ' '' 

ITS  V\ 

COST  F. 

20 

Scheduled  start/stop  control  - 

1 

0 

1  2 

$1,213.00 

Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


,  ■^1,213.00 


G-608 


BUILDING  760 
BN  HQ  BUILDING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0760 


BUILDING  NAME:  BN  HQ  BLDG 


Building  UA:; 


CONDITIONED  SOFT: 


1406-001 

09-Dec-95 

JM 


System  Type:  13 

System  Name:  Small  steam  boiler 
System  Number:  BLR-1 


4.*  VI 


jCatagory  Number:  Construction: 

7  BRICK  AND  CMU 


BATTALION 


Occupancy  HRS:  Occupancy  Days: 

i0700>1800  fcr-F;SAT  ““ 


Weeks  of  Winter: 
Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

I  24 

24 

24 

24 

_ 24 

24 

24 

REQ  START: 

0 

9 

7 

9 

_ 

9 

0 

REQ  STOP: 

0 

17 

17 

17 

15 

U 

0 

HP  Effic: 

0.00 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

100% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

672,000 

BLR  CAP  OUTPUT  (BTUH): 

558,000 

IREQUIRED  IPRESENT 

HR7YR 

Ihratr 

CLG  HRS  ON: 

840|  3,360 

HTG  HRS  ON: 

1,344;  5,376 

H/C  HRS  ON: 

2,190i  8,760 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032 

C/H  HRS  SAVED: 

6,570| 

hoauhc 

16.2: 

hoauh 

26.1 

COAUHC 

0.000257 

COAUC 

0.00068 

HOAOHC 

33.3 

HOAOH 

53.5 

COAOHC 

0.00115 

COAOC 

0.00305 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.00021 

ECHC 

0.0000795 

NSUCHC 

0.000941; 

NSUCC 

'  0.00249 

DDCCHC 

0.000233 

DDCCC 

0.000616 

NSC 

36600 

DDCH 

r  30100 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR  ' 

5.67 

G-609 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  09-Dec-95 
PREPARED  BY:  JM 


g[_QQ.  0760  NAME:  BN  HQ  BLDG 

•mr,- :^*"liEl^YcALcuilAtidN  suiiiia^RY 


System  Type: 

3 

; 

iSystem  Name: 

Small  steam  boiler 

' 

L— I - - - - - ] 

ISystem  Number: 

BLR-1 

Schedule  ST/SP 

0.00 

.00 

0.00 

- - - 

opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

o.oo;  o.m, 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00  0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

itnm:  ir.:. 

4,00 

G-610 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0760 

BUILDING  NAME:  BN  HQ  BLDG 

Building  UA: 

3,399  I  CONDITIONED  SOFT:  7.364 

System  Type:  I 

27 

System  Name:! 

Perimeter  radiation  valve 

System  Number: 

RAD-1 

_ _ n.,,  ,,  . u  .  ■:  .  -u  . . .  . - . .  v..,:,, . . i;  . . 

Catagory  Number:  IConstruction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

7IBRICKANDCMU 

IBATTALION 

0700-1800 

|M-F:  SAT 

Weeks  of  Winter:! 


32 


Weeks  of 

Summer: 

2O1 

|YSfEifOPlR 

All<3l< 

iiiiiul 

SUN: 

MON: 

TUE: 

WED: 

. -a 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0  : 

0 

._..o 

0  ' 

"o 

PRES  STOP: 

24 

24  ' 

24 

24 

_  24 

24 

REQ  START: 

0 

9 

_ 7 

9 

_ 7 

9 

^  ’0 

REQ  STOP: 

0 

_ 17 

17 

_  JA 

l"l7 

o' 

%OA: 


%Area; 


0% 


100% 


CHILLER  CAP  (TONS): 


KW-TON: 


0.00 


BLR  CAP  INPUT  (BTUH): 


BLR  CAP  OUTPUT  (BTUH): 


REQUIRED  PRESENT 
HRA'R  HRIYR 


CLG  HRS  ON: 

840 

3,360 

HTG  HRS  ON: 

1,344 

5,376 

H/C  HRS  ON: 

2,190 

8,760 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032 

C/H  HRS  SAVED: 

6,570 

jCONSTANTS- 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY; 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

OAR: 

5.67 

G-611 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM 


BLDG:  0760 


BUILDING  NAME:  BN  HQ  BLDG 


iSystem  Type: 

\27 

System  Name: 

iPerIrBeter  radiation  valve 

■System  Number: 

jRAD-1 

FUNCTK 


MBttrfyr 


Schedule  ST/SP 

0.00' 

.00 

0.00 

Opt  ST/SP 

o.oo! 

0.00; 

0.00 

Duty  Cycle: 

o.oo; 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback! 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

i  TOTAL 

3.00 

;pipTS-,CtPiNis : .  ■ 


Optimum  start/stop  -  Perimeter  Rad 
Valve;  Night  setback  -  Perimeter 
Rad  Valve 


CO&t 


$456.00 


G-612 


BUILDING  802 

BN  ADMINISTRATION&  CLASSROOMS 


EMC  ENGINEERS,  INC. 


PROJECT  NAMEiEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM 


BLDG:  0802 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


Building  UA: 


5,781: 


CONDITIONED  SOFT:! 


12,526 


System  Type: 

!io 

System  Name: 

Multizone  air  handling  unit  i 

System  Number: |AHU-1 

iCatagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

7BRICKAND  CMU 

iBATTALION 

10700-1800 

iM-F;  SAT 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


lySTCM OPERAtiNG  SCHEPUte  ^  j;  '-.f :  y 


SUN:  MON: 


TUE:  WED:  THUR: 


PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


24 


24 


24 


17 


17 


24 

"iT 


24 


F^ 

IZI 

"24 


7 

T7 


8 


17 


SAT: 

IZ  j 

”_„24 

"Z”  0 

0 


Motor  HP 

30.00 

HP  Effic 

0.87 

Load  Factor 

0.80 

CFM-HTG 

7,605 

CFM-CLG 

7,605 

%6a 

10% 

%Area 

100% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

. 

REQUIRED  PRESENT 
HRATR  HRA^R 


CLG  HRS  ON 

:  940  3,360 

HTG  HRS  ON 

:  1,504  5,376 

H/C  HRS  ON 

:  2,451  8.760 

CLG  HRS  SAVED 

:  2,420 

HTG  HRS  SAVED 

:  3,872 

C/H  HRS  SAVED 

:  6,309 

ffbuRsCAMULAflQt^^ 


raisfOTfslSiiilii 

HOAUHC 

16.2 

HOAUH 

26.1 

COAUHC 

0.000257 

COAUC 

0.00068 

HOAOHC 

33.3 

HOAOH 

53.5 

COAOHC 

0.00115 

COAOC 

0.00305 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.00021 

'  ECHC 

0.0000795 

NSUCHC 

0.000941 

NSUCC 

0.00249 

DDCCHC 

0.000233 

DDCCC 

0.000616 

NSC 

36600 

DDCH 

30100 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-613 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 

LOCATION:  FT.  RILEY,  KS 

EMC  NO:  1406-001 

DATE:  16-Sep-95 

PREPARED  BY:  JM 

BLDG:  0802  _ 

BUILDING  NAME:  BN  ADMIN  &CLRM  .  .  , 

ENEROYiCaLCULATION  summary  ^ 

System  Type:  10 

System  Name:  IMuftizone  air  handling  unit 

ISystem  Number:  AHU-1 

i: :  ‘ 

Schedule  ST/SP 

0.00 

131,523.17, 

77.73 

Opt  ST/SP 

0.00 

6,298.41 1 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

42.13 

0.00 

0.00 

Night  Setback 

0.00 

45,151.17' 

211.58 

Sub  Total 

42.13 

182,972.75 

289.32 

Economizer 

0.00 

1,481.70 

0.00 

Ventilation/Recirculation 

0.00 

59.61 

3.76 

DDC  Control 

0.00 

4,342.58 

174.01 

■  HWOAReset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

_ 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

5.00 

tOTAt^7  :C . 1..P 

'  42.131 

188,m63, 

,467.08!'  ■ 

5.00 

tFWCm:, 

P  "NO;-;! 


< f  AK'.  j*5w>;.  -tsJ" 


DO 

POINTS 


POINTS 


*:S|'::: . 

'fm  -i 

POINTS 


■ ;  »  ■;  -  .«■<"' 


JMIINTS 


1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

29  Direct  digital  control  -  MZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

35  Outside  air  damper  economizer 
control  -  MZ  AHU 

40  Maintenance  (filter)  alarm  -  AHU 


1 


0 

0 


0 


0 

0 


1 


1 

8 

0 

2 

0 


f;;;  - 


S:) 


"  v; 


■■■■  V- 


|||p;gl|| 


IW 


'  '' 

..COST 

$348”o6 

$3,378.00 

$272.00 

$399.00 

$112.00 


G-614 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


Motor  HP: 

0.50 

;  HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH):  _0 


BLR  CAP  OUTPUT  (BTUH):  _ 0 


REQUIRED  PRESENT 
HRJYR  HRTlTR 


CLG  HRS  ON: 

940 

3,360 

HTG  HRS  ON: 

1,504 

5,376 

H/C  HRS  ON: 

2,451 

8,760 

CLG  HRS  SAVED: _ ^420 

HTG  H^  SAVED:  3, 872 

C/H  H^  SAVED:  6,309 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

~  DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-615 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


iSystem  Name: 


iPump 


System  Number: 


ICWP>1 


‘M 
■  ^ 

1 

Schedule  ST/SP 

0.00; 

1,094.13 

0.00 

Opt  ST/SP^ 

0.00 

137.90; 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.35 

0.00 

0.00 

Night  Setback 

0.00; 

0.00 

0.00 

Sub  Total 

0.35 

1,232.03 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

oTo^ 

0.00 

Chilled  Water  Reset 

0.00 

0.00; 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

-  ,  0415:.- 

.  :0.pffi'"  ^.s:v  ;,;jjS"<;3L0O 

‘T-NO  "  '  '  '  WITMTC  PftH«T.S 


Ls-'.'.S 


TOiNTS  POINTS  POINTS  i  Pd 


■■  -fe:- 

:Di;: 


24  Scheduled  start/stop  control  - 

Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


1 


1 


$386.00 


G-616 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


BLDG:  0802 


Building  UA:! 


BUILDING  NAME:  BN  ADMIN  &  CLRM 

),78i:  Conditioned  sqft: 


System  Type:  26 
System  Name:  Pump 
System  Number:  HWP-1 


Catagory  Number:  Construction: 

7  BRICK  AND  CMlT 

Weeks  of  Winter: I  _ 

Weeks  of  Summer: 


iUse: 

iBATTALION 


Occupancy  HRS: 
10700-1800  ^ 


- 

THUR:  FRI:  SAT: 


PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

2^ 

24 

24 

24 

REQ  START: 

8 

_ 7  _ 

_ ^ 

_ 7 

8 

0 

REQ  STOP: 

_ g 

^  iT 

17 

~  '  17 

17 

17 

0 

Occupancy  Days: 
SAT 


Motor  HP: 


HP  Effic: 
Load  Factor: 
”  ^  CFM-HTG: 

CfM-CLG: 

“  %0^ 
%Area: 

chIller  cap  (T0NS)7 
~  KW-TON: 

BLR  CAP  INPUT  ([BTUH^ 
BLR  CACufj^-nBTUH): 


.  .  . / 


REQUIRED 

HR/YR 


PRESENT 

HR/YR 


HOAUHC: 
^HOAUH: 
COAUHCf 
COAUCr 
““  HOAOHCr 
"hoaohT 
~^~COAbiC 
CaOC: 
bcbuTYr 

"bCDEMAND: 

ECC? 

ECHC: 

NSUCHC: 

rTsuccT 

DDCCHC:* 

^DDCCC? 


26.1 

O.OOO2C 

0^00^ 

Cs 

'"“oTo0305 

M7 

^7 

d.^21' 

00000795 

"  oood^T 

”000249 

0.000233 

”b.obo^ 


CLG  HRS  ON: 

940 

3,360 

NSC: 

36600 

HTG  HRS  ON: 

1,504 

5,376 

DDCH: 

30100 

H/C  HRS  ON: 

2,451 

8,760 

OPT: 

305 

CLG  HRS  SAVED: 

2,420 

•  -  - 

CHWR: 

CNWR: 

17.5 

0 

HTGHRSSAVED: 

3,872 

oarT 

5.67 

C/H  HRS  SAVED: 

6,309 

G-617 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
JM 


BLDG:  0802  BUILDING  NAME:  BN  ADMIN  &  CLRM 

aaia3^fesa«ajail^5«*6MMaiON;SUM 


System  Type: 
System  Name: 
System  Number: 


i26  _ 

Pump 

hwpT 


MBtu/yr 


Schedule  ST/SP! 

0.00 

3,501.23 

0.00 

Opt  ST/SP 

O.OOl 

275.79 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

3,777.02 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  [ 


3,m.02; 


0*00! 


iUNGTfj^. 

■■V:NO.ra- 


jKii*.!  -  aaaa;  ||i0^-i''s£  t  ja  s', ■-Aw\u'--;s;>i..:riaa :  ■■ 

T  ’  0 . 1  . . . . 0  $386^00 


Scheduled  start/stop  control  - 
Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


a 


;ii®i 


G-618 


BUILDING  804 

REGIMENTAL  HQ  BUILDING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 


BLDG:  0804 


Building  UA: 


BUILDING  NAME:  RGT  HQ  BUILD 
2^  condhToned  sq^ 


I  System  Type: 

10 

System  Name:: 

Muftizone  air  handling  unit 

System  Number: 

AHU-1 

jCatagory  Number:  {Construction: 

!  2iBRICK  AND  CMU 


{Use: 

administ^tTon 


Occupancy  HRS:  Occupancy  Days: 

0600-1700  1m^  “ 


i 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP: 


Motor  HP: 
HP  Effic: 
Load  Factor: 
CFM-HTG? 
CFM-CL^ 
%0^ 
%Area: 

CHILLER  C^(fbN^: 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH)T 


ilipilSii 


REQUIRED 

PRESENT 

1 

HR/YR 

HRA^R 

CLG  HRS  ON 

940 

3,360 

HTG  HRS  ON 

:  1,504 

5,376 

H/C  HRS  ON 

2,451 

8,760: 

CLG  HRS  SAVED: 

2,420 

HTG  HRS  SAVED: 

3,872 

C/H  HRS  SAVED: 

6,309 

1  - 

FRI: 

'  SAT: 

0 

0 

24 

24 

8 

0 

17 

0 

CON 

V; 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

"o 

DC  DUTY: 

0^7 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000176 

NSUCC: 

’ad004~67 

DDCCHC: 

~  d.dddriV 

DDCCC: 

0.000294 

NSC: 

10900 

DDCH: 

32500 

OPT: 

305" 

CHWR: 

17.5 

CNWR; 

d 

OAR: 

5.67 

G-619 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION :  FT.  Rl  LE Y,  KS  PREPARED  BY 


1406-001 

16-Sep-95 


^LD(^ 


BUILDING  NAME:  RGT  HQ  BUILD 


System  Type: 


110 


[System  Name: 


IMultizone  air  handling  unit 


[System  Number: 


Ahu-1 


1 

1 

Schedule  ST/SP 

0.00 

33,983.59 

O.OO: 

OptST/SP| 

0.00 

1,642.82; 

0.00 

Duty  Cycle 

0.00 

0.00: 

0.00 

Demand  Limit 

10.99 

0.00 

0.00 

Night  Setback 

"Too 

6,190.67 

29.05 

Sub  Total 

10.99 

41,817.08 

29.05 

Economizer 

0.00 

0.00 

0.00 

VentilationARecirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

1,516.56' 

86.61 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

5.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

_ _ _ _ _ _ 

M JOTAL:■%^■V-.r'  ■  D" 

^  '..L' 

ti-  p:-®: ; -Ti;  48,333.^:;- ;s'  p;;-  • 

115.^  *00 

D"  - "  l;  n.  Sf.: 


,5^  UMCS  APPLICATION 


. 

,  cSf R  '.‘iy  ■  ■' 

DI-  .-J,  -yAl? 


•PLICATION  ;;  DOr  AO  Mil 

-  3: POINTS  ,  pomrs  points  ^  points  -  > 


18 

29 

33 

35 

40 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 


0 

0 


7 

1 

0 


Maintenance  (filter)  alarm  -  AHU 


0 

0 

0 

1 


8 

0 

2 

0 


$348.00 

$3,378.00 

$272.00 

$399.00 

$112.00 


G-620 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0804 


BUILDING  NAME:  RGT  HQ  BUILD 


Building  UA:| 


2,665 


CONDITIONED  SOFT: 


10,241 


System  Type: 

24  — 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-1  ■“ 

ffifAn^fN§^lNFORMA-ndll 


jCatagory  Number:  {Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

I  2|BRICKANDCMU 

ADMINISTRATION 

10600-1700 

!M-F 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


SUN:  MON:  TUE:  WED:  THUR: 


FRI: 


SAT: 


PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

REQ  START: 

_ 0 

8 

7 

8 

7 

8 

0 

REQSTOP:  I 

_ 

17 

_ ]7 

17 

17 

_ 17  _ 

0 

-  -‘'■j'yV.  ''  nW  5, 

Motor  HP 

1.50 

HOAUHC: 

0 

HP  Effic 

0.66 

HOAUH: 

0 

Load  Factor 

0.80 

COAUHC: 

0 

1  CFM-HTG 

0 

COAUC: 

0 

CFM-CLG 

0 

HOAOHC: 

0 

%OA 

0% 

HOAOH: 

0 

%Area 

0% 

COAOHC: 

0 

CHILLER  CAP  (TONS) 

0 

COAOC: 

0 

KW-TON 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH) 

0 

DC  DEMAND: 

'  0.17 

BLR  CAP  OUTPUT  (BTUH) 

0 

ECC: 

0 

ECHC: 

.  0 

NSUCHC: 

”  6To^obT76 

HOURS  CALCULATlOf 

NSUCC: 

0.000467 

REQUIRED  PRESENT 

DDCCHC: 

0.000111 

HRA^R  iHRA^R 

DDCCC: 

0.000294 

CLG  HRS  ON: 

940  3,360 

NSC: 

10900 

HTG  HRS  ON: 

1,504  5,376 

DDCH: 

32500 

H/C  HRS  ON: 

2,451  8,760 

OPT: 

305 

CHil^:  ' 

17.5 

CLG  HRS  SAVED: 

2,420 

HTG  HRS  SAVED: 

3,872 

CNWR: 

0 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,309 

G-621 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


BLDG :  080^_  ^  ^  ^ 


BUILDING  NAME:  RGT  HQ  BUILD 


System  Type: 

i24 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-1 

Schedule  ST/SP 
Opt  ST/SP^ 
Duty  Cycl^ 
Demand  Limit 
Night  Setba^ 

Sub  Total _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset^ 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL 


0.00 

8,557.69 

O.OOl 

O.OOi 

413^6^ 

0.00: 

o.oo: 

ooo^ 

0.00 

2.77 

0.00 

0.00 

0.00 

0.00 

0.00 

2.77 

8,971.38 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

. 'o.oo' 

0.00 

0.00 

o.oo' 

0.00 

0.00 

’  'o.oo' 

0.00 

0.00 

0.00 

0.00  " 

0.00 

0.00 

FUNCTN"' If  ijkds'#?LICATION„  r 

22  Scheduled  start/stop  control  -  DTW  1  0 

Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


$1,418.00 


.;  •j.y'v 


TOTAL; 


IffeiilKliil 


$1,418.00 


G-622 


BUILDING  806 

COMBINATION  AC-HTG  PLANT 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01  ~94-D«0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep“95 


HP  Effic: 

0.88 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

. 0 

KW-TON: 

d.od 

BLR  CAP  INPUT  (BTUH): 

1,600,000 

BLR  CAP  OUTPUT  (BTUH): 

'T,39L0’dd 

REQUIRED  PRESENT 
HWYR  HRfYR 


CLG  HRS  ON 

3,360 

3,360 

HTG  HRS  ON 

5,376 

5,376 

H/C  HRS  ON 

8,760 

8,760 

CLG  HRS  SAVED 

d 

HTG  HRS  SAVED 

. . .  o’ 

C/H  HRS  SAVED 

0 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC; 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

dodo278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

”^40600 

OPT: 

'  305 

CHWR: 

17’5 

CNWR: 

d 

OAR: 

5'67 

G-623 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 


BLDG:  0806  BUILDING  NAME:  COMB  AC-HTG  PLANT 


System  Type: 


System  Name; 

jSma!l  hot  water  boiler 

System  Number; 

jBLR-1 

I 

Schedule  ST/SP 

0.00 

.00 

0.00 

Opt  ST/SP; 

0.00 

4,132.21 

0.00 

Duty  Cycle 

0.00 

0.00' 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

4,132.21 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

0.00 

9.07 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

:  TOTAL  I 


araNcm 
r  NO.'  - 


r?#iMcSAmJCATioN:.'  ;r4t.Do  -  \Aoif.A  "  ■  AT'-:  '  d 

.  r  POINTS  T  POINTS  POIN  TS  POINTS 


wiWTO«r5kt-_--4.  >-  -- 

-• :  :■  -  o;r(lF-i?v:'  -■- .  -.'fir  • :  - 

m£  'j'  Ai-  COST. 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


$277.00 


$836.00 

$330.00 


G-624 


1406-001 

16-Sep-95 


BLDG: 

0806 

BUILDING  NAME:  COMB  AC-HTG  PLANT 

Building  UA: 

500;  CONDITIONED  SOFT:!  1.000 

iNp^piOilKm 

System  Type: 

1 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-2 

flYPICAl 

IMHSOSMIH 

Catagory  Number:  IConstruction:  lUse:  Occupancy  HRS:  'Occupancy  Days: 

13iMETAL  PANEL  AND  CMU  iVEH  MAINT  SHOP  0700-1800  iM-F 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


SUN:  MON:  TUE:  WED:  THUR:  FRI:  SAT: 


PRES  START:  I 

0 

-  ^ 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START:  _ 

ZIo 

0  ~ 

_ 0 

_ 0 

0 

0 

REQ  STOP: 

24 

7'  24  7 

24 

24 

2A 

24 

24 

CONSTANT^'-: Jr”  ■-  H 

Motor  HP: 

20.00 

HOAUHC: 

0 

HP  Effic: 

0.88 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

d 

%Area: 

0% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

1 ,600,000 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

1,391,000 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

m' ..li  .ii  swjSx .v 

. . . . . 

RPOUIRED  PRESENT 

UUOCnU. 

U.UUU ID  I 

HRT^R 

HRTrR 

DDCCC: 

0.000426 

CLG  HRS  ON: 

3,360  3,360 

NSC: 

94300 

HTG  HRS  ON: 

5,376  5,376 

DDCH: 

‘40600 

H/C  HRS  ON: 

8,760  8,760 

OPT: 

305 

. .  . . 

— 

CHWR: 

17.5 

CLG  HRS  SAVED: 

0 

CNWR: 

0 

HTG  HRS  SAVED: 

0 

OAR: 

5.67 

C/H  HRS  SAVED: 

0 

G-625 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 


PREPARED  BY: 


BLDG:  0806 


BUILDING  NAME:  COMB  AC-HTG  PLANT 


{System  Type: 

11 

{System  Name: 

jSmali  hot  water  boiler 

I  . 

; 

"System  Number: 

jBLR-2 

I 

Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  T 


Schedule  ST/SP| 

0.00 

.00' 

0.00, 

Opt  ST/SP; 

o.oo: 

4,132.21 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

o.oo; 

Sub  Total 

0.00 

4,132.21 

0.00 

Econcmiizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

9.07 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

4.00 

Aiaaai; 


StINCTN 

k"NO. 


WiCAL^YSjpPOINr/^^^^  t 


;43:  :;-pi!^|pmG4lno^  ,f 


v;-  •  L  " ''  ''Mi?  - ' 


jfx,'  J\ 

'  ’'if 


il4.' ' ' "  _ '  ‘ 

fe'A0-f 


l>r- 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


TOTAL: 


.M- 


pdiNT«_ii#oiNfs  pon^Ts 


$277.00 


$836.00 

$330.00 

:$i,^.oo 


G-626 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 


BLDG:  0806 


ENERGY  CALCULATION  PARAMETERS 


BUILDING  NAME:  COMB  AC-HTG  PLANT 
500:  CONDITIONED  SQFTii 


Building  UA:|  _ CONDITIONED  SQFTij  1,000 

System  Type:  7"  ~  ^  ^  "5 

System  Name:  Large  air  cooled  chiller  ~~  — —  ~  - 

System  Number:  CH-1 


|Catagory  Number: 

P®*aWfaii:T‘ 

Construction: 

(Use: 

_ j _ _ 

Occupancy  HRS: 

Occupancy  Days: 

13  METAL  PANELAND  CMU 

VEH  MAINT  SHOP 

:0700-1800 

IM-F 

Weeks  of  Winter:; 
Weeks  of  Summer: 


SUN:  MON: 


PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP: 


TUE:  WED:  THUR:  FRI:  SAT: 

_ 0  _ _ 0  0  d  ~~d 

24  24  24  24  ^ 


r  V  i  iff r  :-'V 


Motor  HP: 


REQUIRED  PRESENT 


HOAUHC 


HP  Effic: 

0.87 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

0 

%Area: 

~  0% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

70 

COAOC:  ^ 

0 

KW-TON: 

1.10 

DC  DUTY: 

BLR  CAP  INPUT  (BTUH)? 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHO 
N^UCHC 
'  NSUCC 
DDCCHC 


CLG  HRS  ON 

3,360  3,360  NSC 

94300 

HTG  HRS  ON 

5,376  5,376  DDCH 

40600 

H/C  HRS  ON 

8,760  8,760  OPT 

305 

CLG  HRS  SAVED 

^  CHWR 

17.5 

HTG  HRS  SAVED 

Q  CNWR 

0 

C/H  HRS  SAVED 

0  -- 

5.67 

_  0 
"d-oddids 
~oddd278 
odddieT 


G-627 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 


BLDG:  0806 

BUILDING  NAME:  COMB  AC-HTG  PLANT 

4£^45-ElfeiGY'CALCULAWc^^  SUMMARY  ‘  ' '' 

System  Type: 

7  ; 

System  Name: 

Large  air  coofed  chiller  ' 

System  Number: 

iCH-1 

Schedule  ST/SP' 


Duty  Cycle 

0.00 

0.00 

0.00' 

Demand  Limit 

7.90 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

7.00 

3,149.20 

0.00 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HWb^Reset" 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  C 


0.00 

o.bo~ 

~6^ 

abb" 

1.225.00_ 

0.0Q~ 

~o.oV 


4,374JtH 


TYPICAirstSTEM^^  AND  COST  SUMMARY 


'  liMCS  APFlIiq^^^  .  DO: 


POINTS  POMRS  POINTS  POIIPS  > 


1 0  Scheduled  start/stop  control  - 

Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

12  Chilled  water  reset  -  Large  Air 
Cooled  Chiller 

16  Alarms  -  Chiller 

43  Chiller  demand  limiting  -  Large  Air 

Cooled  Chiller 


iiSi 


$386.00 


$1,133.00 

$281.00 

$530.00 


G-628 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 


BLDG:  0806 


BUILDING  NAME:  COMB  AC-HTG  PLANT 


Building  UA:j 


500i 


CONDITIONED  SOFT: 


1,000 


System  Type:/ 


System  Name:|Large  air  cooled  chiller 


System  Number:|CH-2 


ICatagory  Number: 

Construction: 

iUse: 

Occupancy  HRS: 

Occupancy  Days: 

‘  13i 

METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800 

M-F 

Weeks  of  Winterj  32 

Weeks  of  Summer: '  20 


SUN:  MON:  "  TUE: 

WED: 

THUR: 

<  r  '' 'v 

FRtr 

ag:: 

PRES  START: 

0 

0 

_g 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

_ 24 

24 

24 

24 

REQ  START: 

0 

_ 0 

0 

0 

REQ  STOP: 

24 

24 

24 

"24 

^24 

24 

24 

H! 

1 

Motor  HP: 

15.00 

HP  Effic: 

0.87 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

70 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

ndURS  CXICULAIlbNi 

REQUIRED  PRESENT 

iHRTfR 

HR^TR 

CLG  HRS  ON:: 

3,360 

3,360 

HTG  HRS  ON: 

5.376: 

5,376 

H/CHRSON: 

8,7601 

8,760 

CLG  HRS  SAVED:  0 

HTG  HRS  SAVED:^  0 

C/H  HRS  SAVED:  0 


HOAUHC; 

'  0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  14C»-001 
DATE:  16-Sep-95 
PREPARED  BY: 


BLDG:  0806 


BUILDING  NAME:  COMB  AC-HTG  PLANT 

■M  MtkJr" 


System  Type:  7 

iSystem  Name: 

Large  air  cooled  chiller 

jSystem  Number: 

iCH-2 

SiHaWWiHfej 

t^Nf  -J 

Schedule  STASP 

0.00| 

.00: 

0.00 

Opt  STASP 

0.00; 

3,149.20 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

7.90 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

7.90 

3,149.20 

0.00 

Economizer 


0.00 


Ventilation/Recirculation 


0.00 


DDC  Control 


0.00 


HW  OA  Reset 


0.00 


0.00_ 

o.oF 

~oW 

0.00* 


0.00 


0.00 


0.00 


Chilled  Water  Reset 


0.00 


Condenser  Water  Reset 


0.00 


Chiller  Demand  Limit 


58.91 


1,225.00 

'  "’Foo~ 

~  0.00 


0.00_ 

‘o.bF 


0.00 


0.00 


Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


6.00 


TOTAL 


:66.sof 


6.00 


10  Scheduled  start/stop  control - 

Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

12  Chilled  water  reset  -  Large  Air 
Cooled  Chiller 

16  Alarms  -  Chiller 

43  Chiller  demand  limiting  -  Large  Air 

Cooled  Chiller 


0 

5 


0 

0 


2 

0 


0 

0 


$386.00 


$1,133.00 

$281.00 

$530.00 


ISgE 


$2,330.00 


G-630 


BUILDING  808 

BN  ADMINISTRATION&  CLASSROOM 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM 


-S'T-, 

Motor  HP: 

30.00 

HP  Effic: 

0.87 

Load  Factor: 

0.80 

CFM-HTG: 

7,605 

CFM-CLG: 

7,605 

%OA: 

10% 

%Area: 

100% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED  PRESENT 
HRA^R  HRfYR 


CLG  HRS  ON:  940  3,360 

HTG  HRS  OnT^  ^^376 

H/C  HRS  ON:  1,451  ~  8,760 


CLG  HRS  SAVED: 

2,420 

HTG  HRS  SAVED: 

3,872 

C/H  HRS  SAVED: 

6,309 

"it'" '-r.: 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-631 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  0808  E 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


System  Type: 

10 

System  Name: 

:Mufti2one  air  handling  unit 

System  Number: 

AHU-1 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

i  TOTAL 


Schedule  ST/SP 

o.ooj 

131.523.17i 

77.73; 

Opt  ST/SP 

0.00; 

I 

6,298.41 

0.00! 

Duty  Cycle 

o.ool 

0.00 

0.00 

Demand  Limit 

42.13 

0.00 

0.00 

Night  Setback 

0.00 

45,151.17; 

211.58 

Sub  Total 

42.13 

182,972.75 

289.32 

Economizer 

0.00 

1,481.70 

0.00 

Ventiiation/Recirculation 

0.00 

59.61 

3.76 

DDC  Control 

0.00 

4,342.58 

174.01 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

POINT 

■'5S>'S'aTSS'-3J3 


■  DO  .-rAI*-'  . 

FOINm; 


j3i«cs  ApPEiCiiaic^r 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 


3t'''44:;K..  $4.50S.00 


G-632 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM 


Motor  HP:' 

iltplr;:-. 

0.50 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS)r~ 

0 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

~0 

BLR  CAP  OUTPUT  (BTUH): 

d 

RIP® 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

o.d'odd795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-633 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  0808 

tfi’ 

?5  ■-  f 

BUILDING  NAME:  BN  ADMIN  &  CLRM 

i^®/clLpLAl10f^;sUMMARY.^^  -  '  ^  :  ■ 

System  Type: 

i26 

System  Name: 

jPump 

System  Number: 

ICWP-1 

mmi 


Schedule  ST/SP 

O.OOi 

1.094.13i 

0.00 

Opt  ST/SPi 

0.00; 

137.90! 

0.00 

Duty  Cycle 

o.oo: 

o.oo: 

0.00 

Demand  Limit 

0.35 

0.00! 

0.00 

Night  Setback 

0.00 

0.00; 

0.00 

Sub  Total 

0.35 

1,232.03 

0.00 

Economizer 

0.00 

o.oo; 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0-00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

o.oo" 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAt  1 


:1,232.©* 


and 

^^  '•-^#wMai'AHPLic|ftpN  DO  '  Aoi-J"'-  Di'^if  f 

f-NO:  /‘-POINTS  POINTS^,  FOP^ilgCMNTS" 


24  Scheduled  start/stop  control  - 

Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


.‘.■'iAhmm' 


.//,  TOTAL* 


0 


$386.00 


G-634 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0808 


Building  UA: 


BUILDING  NAME:  BN  ADMIN  &  CLRM 

CONDITIONED  SOFT: 


System  Type:;26 
System  NamerlPump 
System  Number:jHWP-1 


Category  Number:  SConstruction: 

lUse: 

lOccupancy  HRS: 

lOccupancy  Days: 

7DRICK  AND  CMU 

iBATTALlON 

10700-1800 

M-F;  SAT 

Weeks  of  Winter: 
Weeks  of  Summer: 


§UN:  MON:  TUE:  WED:  THUR: 


PRES  START 


REQ  START:  '  0 

8 

7 

- - 

8 

7  '  '8 

0 

REQSTOP:  |  0 

17 

17 

JZ 

17  17 

0 

CONS 

Motor  HP: 

Too 

HOAUHC: 

16.2 

HP  Effic: 

0.66 

HOAUH: 

26.1 

Load  Factor: 

0.80 

COAUHC: 

0.000257 

CFM-HTG: 

0 

COAUC: 

0.00068 

CFM-CLG: 

0 

HOAOHC: 

33.3 

%OA: 

'”0% 

HOAOH: 

53.5 

%Area: 

0% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00305 

KW-t6n: 

Too 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

~'o 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.00021 

ECHC: 

0.0000795 

REQUIRED 


PRESENT 

HRTfR 


NSUCHC 

“nsu^ 

DDCCHC 

~DDC^ 


CLG  HRS  ON: 

940 

3,360 

NSC: 

36600 

HTG  HRS  ON: 

1,504 

5,376 

DDCH: 

30100 

H/C  HRS  ON: 

2,451 

8,760 

OPT: 

305 

_  _ 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,420 

CNWR: 

.  "o 

HTG  HRS  SAVED: 

3,872 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,309 

0.000941 

Oro"0249 

"^0002^ 

"0.00^6 


G-635 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


BLDG:  0808 

BUILDING  NAME:  BN  ADMIN  &  CLRM 

OY^^LCULATlpN  3UMWfAily 

System  Type: 

i26 

System  Name: 

Pump 

System  Number: 

HWP-1 

1406-001 

16-Sep-95 

JM 


Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


Schedule  ST/SP 

0.00 

3,501.231 

0.00 

Opt  ST/SP 

0.00 

275.79; 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

3,777.02 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

3*777, 02^ 


immm 


iPOINTS ' 


Scheduled  start/stop  control  - 
Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


$386.00 


%  $3^.00^: 


G-636 


BUILDING  810 

ADMINISTRATION&  SUPPLY  BUILDING 


EMC  ENGINEERS,  INC. 


PROJECT  NAMEiEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 

ENERGY  CALCULATION  PARAMETERS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/AMS/CWW 


BLDG:  0810  BUILDING  NAME:  ADMIN  &  SUPPLY  BLDG 


Building  UA:i  4,538|  CONDITIONED  SOFT:  151,520 


System  Type:!26 


System  Name:|Pump 


System  Number:|CWP-1 


Catagoiy  N umber:  |Construction:  [Use:  ^  Occupancy  HRS:  Occupancy  Days: 


3IBRICK  AND  CMU  ADMIN  &  SUPPLY  0700-1 600  iM-F 


Weeks  of  Winter: 

32: 

Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

_ 24 

24 

_ 24 

24 

24 

"‘24 

REQ  START: 

_ 0 

6 

7 

r_z_37 

6 

0 

REQ  STOP: 

_ 0 

1  20 

19 

19" 

20 

0 

Motor  HP: 

3.00 

HP  Effic: 

0.79 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

;  %Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

^o.'o"d 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH):  0 


pi 

^SfcALCULATiOh 

IS  .■  SUSl 

REQUIRED  PRESENT 

HRA'R  HRA^R 

CLG  HRS  ON: 

1,320 

3,360 

HTG  HRS  ON: 

2,112 

5,376 

H/C  HRS  ON: 

3,441 

8,760 

CLG  HRS  SAVED: 

2,040 

HTG  HRS  SAVED: 

3,264 

C/H  HRS  SAVED: 

'"‘5,319 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

_ 

NSUCHC: 

d'o6d226 

NSUCC: 

0.000598 

DDCCHC:’ 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-637 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS/CWW 


p-^:  0810 

BUILDING  NAME:  ADMIN  &  SUPPLY  BLDG 

jSystem  Type: 

|26 

ISystem  Name: 

jPump 

System  Number: 

jCWP-l 

'iHi; 

C' 

1 

hf 

ijjl 

Schedule  ST/SP| 

0.00^ 

4,623.31 1 

0.00 

Opt  ST/SP| 

0.00 

691.23! 

0.00 

Duty  Cycle 

0.00 

o.oo! 

0.00 

Demand  Limit 

1.73 

0.00 

0.00 

Night  Setback 

0.00 

0.00, 

0.00 

Sub  Total 

1.73 

5,314.54 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

~  HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

l?  TOTAL 

-  -  ;  ■  .  1.73]  ; 

5,314.^ 

w«H" 

ZM 

Scheduled  start/stop  control  - 
Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


$386.00 


$388.00 


G-638 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/AMS/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0810 

BUILDING  NAME:  ADMIN  &  SUPPLY  BLDG 

Building  UA: 

4,538  CONDITIONED  SOFT:  151,5^ 

System  Type: 

24 

System  Name: 

Dual  temperature  water  pump 

1  System  Number] 

DTWP-1 

jCatagory  Number 

Construction: 

iuse: 

Occupancy  HRS:  'Occupancy  Days: 

I  3|BRICK  AND  CMU 

ADMIN  &  SUPPLY 

|0700-1600  iVLF 

Weeks  of  Winter! 

32; 

Weeks  of  Summer:'  20 


iYSTiroplRAtifiiQi 

-:.r  ■; 

Wi.  1.,  -1  oil.  >i  <  „  t  -  1  1  '~y.S  -1-  1  11  1  lo  w  ! '  .0,  --n  - 

SUN: 

MON: 

TUE:  WED: 

THUR: 

'>RI :”  . .  . 

PRES  START:  '  0 

0 

0 

0 

0 

0  0 

PRES  STOP:  24 

24 

24 

24 

24 

24  24 

REQ  START:  0 

6 

7 

6 

7 

6  0 

REQ  STOP;  0 

. 20 

_ 19  _ 

20 

19 

20  0 

is^;:''T5rRr;T 

£Ql!l$1kNt$-V-; 

Motor  HP: 

5.00 

HOAUHC: 

0 

HP  Effic: 

0.73 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

0 

%Area: 

0% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

echcT 

0 

'  '  .. 

nsuchcT 

0.000226 

HUUKS  vALuULATiONI 

-i*' ‘j'"'.!,'  ?V, 

NSUCC:~ 

0.00~6^ 

\  ■  S' 

i  REQUIRED 

PRESENT 

DDCCHC: 

0.0000188 

HRA'R 

HRA^R 

DDCCC: 

0.0000498 

CLG  HRS  ON: 

1,320 

3,360 

NSC: 

93100 

HTG  HRS  ON: 

2,112 

5,376 

DDCH: 

29900 

H/CHRSON: 

3,441 

8,760 

OPT: 

305 

CLG  HRS  SAVED: 

2,040 

CHWR: 

17.5 

HTG  HRS  SAVED: 

^'264 

CNWR: 

0 

C/H  HRS  SAVED: 

5,319 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  0 1 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/AMS/CWW 


0810 


BUILDING  NAME:  ADMIN  &  SUPPLY  BLDG 


System  Type: 

124 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

[DTWP-1 

Opt  ST/SPi 

0.00; 

1,250.16 

. . . . — I - 

0.00 

Duty  Cycle 

0.00 

0.00: 

0.00 

Demand  Limit 

8.36 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

8.36 

23,050.46 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

ChiU^  w7ter  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

i  '.-'-total:.-'  T  “ 

IL36: 

;  K  23,050.40^  ^ 

.  .*,',  0.00}  .  r:.:/'" 

■‘UMCS. 


SuNcm 

i;.  N6:f- 


^  <  V,-  " 


UMqs  application 


no  {0,.AO 

POB'JTS  -  POINTS  POiNl^  POINTS  ^ 


22 


1 


i&#- 


Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 

s:^  sf>‘v'r  ■,"<  f" 


0 


1 


$1,418.00 


;$1yl18.0p 


G-640 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  0 1 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0810 

Building  UA:; 


BUILDING  NAME:  ADMIN  &  SUPPLY  BLDG 

4i538  CO^NDITIONED  SOFTY  l“^5^ 


prtEiiliNFO^ 

System  Type:  24 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-2 

777' ■ 

ICatagory  Number:  jConstruction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

,  3  BRICK  AND  CMU 

ADMIN  &  SUPPLY 

0700-1600 

M-F 

Weeks  of  Winter:  32 


Weeks  of  Summer:  20 


iSYStift  OPiR^^tiiG  SCHEbulg 


PRES  START: 

SUN: 

MON: 

~  “d 

TUE; 

0 

WED: 

^~~6 

THUR: 

FRI: 

SAT: 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

_ 24 

24 

24 

REQ  START: 

_ 0 

7 

6 

_  7  77z  " 

_ 6 

0 

REQ  STOP: 

0 

Z7  TIo 

"  19 

19 

20 

_ g 

Motor  HP: 

3.00 

HP  Effic: 

0.79 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%bA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

~6 

pOWS%ALCUi!AtidNS 

'1'  - 

REQUIRED  PRESENT 

HRATR 

HR/YR 

CLG  HRS  ON: 

1,320 

3,360 

HTG  HRS  ON: 

2,112 

5,376 

H/C  HRS  ON: 

3,441 

8,760 

CLG  HRS  SAVED:  2,040 

HTOTiR^SAVEDT  ^264 

C/H  HRS  SAVED:'  57319 


CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH:~ 

29900 

OPT: 

305 

CHWR:'  ” 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-641 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS/CWW 


BLDG:  0810 

BUILDING  NAME:  ADMIN  &  SUPPLY  BLDG 

System  Type; 

24 

System  Name; 

Dual  temperature  water  pump  , 

ISystem  Number; 

iDTWP-2 

Schedule  ST/SP 

0.00 

12,053.631 

0.00 

Opt  STASP 

0.00' 

691.23 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

4.62 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

4.62 

12,744.86 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventiiatlon/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

o'oo~ 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_  and  Safety  Alarms 

TOTAL  i  f 


12,744.8^: 


[  H  typical  SYSTEM  POINT  AND  COST  SjJMMARY  ;  , 

i  NO.  I  POINl«  K>IN1S  POINTS  I^lONIS 


Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 

:•  r  ■■  jt  ■  -  i  I  ,>  v  A'-;  ■  i  hY*  • 


$1,418.00 


$1,418.00 


G-642 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY ; 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/AMS/CWW 


BLDG:  0810  BUILDING  NAME:  ADMIN  &  SUPPLY  BLDG  _ 

Building  UA:|  ~  CONDITIONED  SOFT:  151,520 

j  System  Type:  19  : 

I  System  Name:  Fan  coil  unit  _  | 

i  System  Number:  FC-1  _ _ i 


iCatagory  Number:  teonstruction: 
j  SBRICK  AND  CMU 

;  Weeks  of  Winter:  ” 

Weeks  of  Summer: 


Use: 

"^MIN  &  SUPPLY^ 


iOccupancy  HRS:  Occupancy  Days: 

0700-1600  ;M-F 


SUN: 

MON: 

TUE: 

^  i'Lw'v.r’' 

WED: 

THUR; 

FRI: 

SAT: 

PRES  START: 

0; 

0; 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

REQ  START: 

0 

6  __ 

”  6 

7 

6 

REQ  STOP: 

0 

20 

20 

19 

20 

0 

HP  Effic: 
Load  Factor: 

cfm-htgV 

'  CFM-CLG: 

"  %OA: 

%Area: 

CHILLER  CAP  (TONS): 
™  KW-TON: 

nSL^CAP  INPUT  (BTUH)r 
BLR  CA^UTPUt  (BTUH): 


1.00 

009 

8,000 

sVoob’ 

'15% 

37% 

0 

0.00 

0 


0 


iHRTf^R  HR/YR 


CLG  HRS  ON: 

1,320 

3,360 

HTG  HRS  ON: 

2,112 

5,376 

H/CHRSON: 

3.44? 

8,760 

CLG  HRS  SAVED: 

2,040 

HTG  HRS  SAVED: 

3,264 

C/H  HRS  SAVED: 

5,319 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

00005^ 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-643 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/AMS/CWW 


BLDG:  0810  _ 

BUILDING  NAME:  ADMIN  &  SUPPLY  BLDG 

ifi:A!LCULXTi#  suiyiMilYf : :  !  ^ 

System  Type: 

19 

System  Name: 

Fan  coil  unit 

I 

System  Number: 

FC-1 

;  ,  mm  } 

•  •  j'=  i.:-  ' 

Schedule  ST/SP 

0.00 

4,586.88 

0.00 

Opt  ST/SP 

0.00^ 

263.04i 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

9,615.98 

155.48 

Sub  Total 

0.00 

14,465.90 

155.48 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

TOTAL 

o.oo; 

p?ICAy33STfM  POH^T  ANDpp^§5flil!|®a»aiigK 

AmjCApOlN  DO  AO  M 

points  points.>:jpoiN'i«  joints;  ' 

20  Scheduled  start/stop  control  -  10  12  $1,213.00 

Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


TOTAL:  .-T 


$1,213.00 


G-644 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY ; 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0810 


BUILDING  NAME:  ADMIN  &  SUPPLY  BLDG 


Building  UA:j 


4,538  _ 


CONDITIONED  SOFT: 


1406-001 

16-Sep-95 

AJN/AMS/CWW 


151,520 


System  Ty peril  6  ^ 

System  Name:|Heating  and  Ventilating  Unit _ ; 

System  NumberjtHV-l  j 

ICatagory  Number:  jConstruction:  Use:  Occupancy  HRS: 

r  3IBRICK  AND  CMU  ”””  ADMIN  &  SUPPLY  10700-1600 


' 


Occupancy  Days: 

1m-f  “ 


Weeks  of  Winter:! 
Weeks  of  Summer: 


SUN:  MON:  TUE:  WED:  THUR: 


PRES  STOP: 

24 

24 

~~  2A 

24 

24 

^“24 

REQ  START: 

0  ; _ 

"T 

7 

6 

7 

6 

0 

REQ  STOP: 

!  0 

~Td 

19 

20 

.  ~  H 

20 

d 

A''''!  'j'  "si'. 

Motor  HP: 
””  HPEffi^ 
Load  Factor: 
“CFM-HTG: 
CFM-CLG: 

"  ”  %6a7 

%Area: 

“CHILLE^CAP  (TONSK 
“  KW-TON: 
“^BLR  CApInPUT  (BTUHK 
“bL^AP  OUTPUT  (BTUH): 


,  1;,  ■ 


REQUIRED 

HRA^R 


present 

HRA^R 


CLG  HRS  ON: 

1,320 

3,360 

HTG  HRS  ON: 

2,112 

5,376 

H/C  HRS  ON: 

3,441 

8,760 

CLG  HRS  SAVEDT” 

2,040 

HTG  HRS  SAVED: 

3,264 

C/H  HRS  SAVED: 

5,319 

HOAUHC: 

d 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

o.odod498 

NSC: 

931  Od 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

“  0 

OAR: 

5. 67 

G-645 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS/CVWV 


BLDG:  0810 

BUILDING  NAME: 

ADMIN  &  SUPPLY  BLDG 

,ipN  SUMMAfy-  tT'r/i  ^  V: 

System  Type: 

|16 

^System  Name: 

iHeating  and  Ventilating  Unit 

System  Number: 

iHV>1 

i 

^ UNCTini^W;;p  - few/yr- " 

'.V,  ■- 

Schedule  STASP 

0.00 

2,814.96 

0.00! 

OptST/SP 

0.00 

263.04; 

0.00 

Duty  Cycle 

0.00 

0.00: 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

66.75 

Sub  Total 

0.00 

3,078.00 

66.75 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

21.44 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

total;'.  -.I-  • 

3,078.00: 

\ 

I-!:' 

L  '  ^ 

'  V  zm 

30 

33 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


0 

0 


0 

0 


3 

0 


$348.00 


$813.00 

$272.00 


G-646 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16“Sep-95 

AJN/AMS/CWW 


BLDG:  0810 


Building  UA:| 


BUILDING  NAME:  ADMIN  &  SUPPLY  BLDG 

4,538^  ~~  CONDITIONED  SQFf:i 


151.520i 


System  Type:  16 _ 

System  Name:  Heating  and  Ventilating  Unit 
System  Number.  HV-2 


Catagory  Number:  iConstruction: 

sisRICK  AND  CMU 


lUse: 

ADmiT7&  Supply 


Occupancy  HRS:  Occupancy  Days: 

Supply  0700-1  eoo  im-f 


Weeks  of  Winter:! 

32 

Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

O' 

0 

0 

0 

0  . 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

¥4" 

24 

REQ  START: 

0 

6 

7 

6 

_  ^ 

6 

0 

REQ  STOP: 

0 

20 

:j'9 

-  "  2Q 

19 

20 

0 

"  ,'r 

r  ; 

ddN$ 

TANt? 

Motor  HP: 
HP  Effi^ 
Load  Factor: 
”  CFM^^ 

%OA: 

%Area: 

CHiLLE~R  CAP  (TONS): 

kw-tonT 

BLR  CAP  INPUT”{BTUH)r 
BLR  CAP  output  (BTUh)? 


JHOAUjHC: _ 

HOAUH: 

COAUHC: 

COAUC: 

HOAOHC: 

HOAOH: 

~c^oihc7'" 
“co>^P 
"be  dutyT^ 


REQUIRED 

IHR/YR 


PRESENT 

HRA^R 


CLG  HRS  ON: 
”hTG  HRS  ON: 
H/C  HRS  ON: 


CLG  HRS  SAVED: 

2,040 

HTG  HRS  SAVED: 

3,264 

C/H  HRS  SAVED: 

5.319 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188; 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

~  305 

CHWR: 

17.5 

CNWR: 

.  0 

OAR: 

5.67 

G-647 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 


CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/AMS/CWW 


BUILDING  NAME:  ADMIN  &  SUPPLY  BLDG 


System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

:System  Number: 

HV-2 

If  P 

Schedule  ST/SP 

0.00 

2,814.96 

0.00 

Opt  ST/SP 

0.00 

263.04 

0.00 

Duty  Cycie 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

"o^ 

0.00 

66.75 

Sub  Total 

0.00 

3,078.00 

66.75 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

21.44 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

^  0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

t:'vT-''-TOTAL:,V: _ 

. 

0.00:  :  3.078.00. 

88.19;  3.00 

'T-r 'J T.  Ts-T' 


30 

33 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback- AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


0 

0 


3 

0 


$348.00 


$813.00 

$272.00 


G-648 


EMC  ENGINEERS,  INC. 


PROJECT  NAMElEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/AMS/CWW 


BLDG:  0810  BUILDING  NAME:  ADMIN  &  SUPPLY  BLDG 

I  Building  UA:!  4,538!  CONDITIONED  SOFT:  1^,520 


MSEiOMIHg»BRTi«rn6'B!Sf 

ICatagory  Number:  |i 

Construction: 

jUse: 

pccupancy  HRS: 

Occupancy  Days: 

j  3|BRICKANDCMU 

ADMIN  &  SUPPLY 

10700-1600 

iM-F 

;  Weeks  of  Winter: 

32 1 

Weeks  of  Summer: 

20 

SUN:  MON:  TUE: 

WED: 

THUR: 

SAT: 

PRES  START: 

0 

o: 

0 

0 

_ g 

0 

0 

PRES  STOP: 

24 

24 

24 

J!4 

24 

24 

REQ  START: 

6 

_ 7 

7 

^'6 

0 

REQ  STOP: 

0 

20 

19 

20 

I.  1? 

^  ■ 

0 

Motor  HP:  100 

HOAUHC 

0 

HP  Effic:;  0.69 

HOAUH 

0 

Load  Factor:  0.80 

COAUHC 

0 

CFM-HTG:  2,400 

COAUC 

d 

CFM-CLG:  o" 

HOAOHC 

0 

%OA:  100% 

HOAOH 

0 

%Area:  16% 

COAOHC 

0 

CHILLER  CAP  (TONS):  0 

COAOC 

0 

KW-TON:  0.66 

DC  DUTY 

0.17 

BLR  CAP  INPUT  (BTUH):  0 

DC  DEMAND 

0.17 

BLR  CAP  OUTPUT  (BTUH):  0 

ECC 

0 

ECHO 

d 

NSUCHC 

0.000226 

IlftjRsWc^CItiofis' . 

NSUCC 

0.000598 

REQUIRED  PRESENT 

HRA'R  HRIYR 

DDCCHC 

0.0000188 

DDCCC 

0.0000498 

CLGHRSON:  1,320  3,360 

NSC 

93100 

HTGHRSON:  2,112  5,376 

DDCH 

29900 

H/C  HRS  ON:  3,441  8,760 

OPT 

305 

CLG  HRS  SAVED:  2,040 

CHWR 

17.5 

CNWR 

0 

HTG  HRS  SAVED:  3,264 

OAR 

5.67 

C/H  HRS  SAVED:  5,319 


G-649 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


1406>001 

16-Sep-95 

AJN/AMS/CWW 


BLDG:  0810 


BUILDING  NAME;  ADMIN  &  SUPPLY  BLDG 


System  Type: 

;16 

iSystem  Name: 

IHeating  and  Ventilating  Unit 

System  Number: 

iHV-3 

------  . 

'  ''  ; 

ItSf  1;.^^ 

'Ssi 

v:' 

Schedule  ST/SP; 

0.00^ 

2,814.96i 

0.00 

Opt  ST/SP 

0.00 

263.04: 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

66.75 

Sub  Total 

0.00 

3,078.00 

66.75 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

21.44 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

TOTAL 

■'88.191 -iv 

'  'V' ' 

3.00 

r  -  .4  "t 


FONCTN  i;  UMCS  i^PLICAHON  DO  j 


18 


30 

33 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback- AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


0 

0 


0 

0 


$348.00 


3  $813.00 

0  $272.00 


"  55  v.*s' ;  ,  '  s',  ;;S5  ‘ . 


G-650 


EMC  ENGINEERS,  INC. 


PROJECT  NAMEiEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/AMS/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0810  BUILDING  NAME:  ADMIN  &  SUPPLY  BLDG 


Building  UA:|  4.538  CONDITIONED  SOFT::  151,520 


System  Type:  16 

System  Name: 

Heating  and  Ventilating  Unit 

!  System  Number: 

> 

X 

:  ''V  ^  ;7 

Catagory  Number:  Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days; 

SiBRlCK  AND  CMU  ADMIN  &  SUPPLY 

1O7OO-I6OO 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

system  OPERATING  SCHEDULE 


SUN:  MON: 


TUE:  WED: 


PRES  START:  0 

0 

0 

0 

PRES  STOP:  24 

24  24  24 

REQ  START:  0 

6  7  6 

REQ  STOP:  0 

20  19  20 

1.00 

Motor  HP 

HP  Effic 

0.69 

Load  Factor 

0-80 

CFM-HTG 

2,400 

CFM-CLG 

0 

%OA 

100% 

%Area 

.  16% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

Pours  CALCuUTKMis  v  '  > 

..  Li.;'':,':  ' 

REQUIRED 

HRTTR 


PRESENT 

HRIYR 


CLG  HRS  ON 


HTG  HRS  ON 


H/C  HRS  ON 


CLG  HRS  SAVED 


HTG  HRS  SAVED 


C/H  HRS  SAVED 


1,320 


2,112, 


3,441 


3,360 
8, 760 


2,040 


3,264 


THUR: 

7 

~  19 


FRL 

20 


24 


p6NSTANT$^;v;:i^^i:i 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.060226 

NSUCC 

0.000598 

DDCCHC 

0.0000188 

DDCCC 

0.0000498 

NSC 

93100 

DDCH 

29900 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-651 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/AMS/CVWV 


BLDG:  0810 

BUILDING  NAME: 

ADMIN  &  SUPPLY  BLDG 

„=-.- '  '^fE^IERGY  CAtCULA^ 

3PNiSUMMARY’:4t::5^^^^^^ 

System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

IHV-4 

Schedule  ST/SP 

0.00: 

2,814.96: 

0.00: 

Opt  ST/SP| 

0.00| 

263.04! 

0.00: 

Duty  Cycle 

0.00; 

0.00; 

0.00: 

Demand  Limit 

0.00 

0.00 

0.00; 

Night  Setback 

0.00 

0.00: 

66.75; 

Sub  Total 

0.00 

3,078.00 

66.75 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

21.44 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


3,078.00^ 


;FUNCTN 


vlljYMCAL  SYSTEM  POINT  AND  COST  SUMMARY  itf  = 

jC:'  •.i'''‘  ’.  ...jl'.v '4M ,  ■'  -.  .'  ?'  ■-■■-• 

;  BMCSAPPLICATIOK  '.  .::'.;ST>0'  -I  M  ^  -fZ 


POINTS  POINTS  POINT^n  points; 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

■  •;  'I’Ll  “rrv "  "•  ■  -’-st:. 


$348.00 


$813.00 

$272.00 

$1,433.60 


G-652 


BUILDING  812 

ADMINISTRATION&  SUPPLY  BUILDING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AMS/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0812 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


Building  UA:| 


7,056 


CONDITIONED  SOFT:! 


ifTESfl 

1 

i 

System  Type: 

24 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-1  ; 

23,559 


iCatagory  Number: 

Construction:  lUse: 

Occupancy  HRS: 

Occupancy  Days: 

3IBRICK  AND  CMU  ADMIN  &  SUPPLY 

10700-1600 

M-F 

Weeks  of  Winter: 


32 


Weeks  of 

Summer: 

20 

\  ;'-ryT' 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRl: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

TZZa  \ 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

Z7  24  " 

~  ^4 

REQ  START: 

:  0 

9 

_ 7 

_ 9 

_ 7 

'9  ^ 

REQ  STOP: 

0 

17 

17 

17 

Z1  ^7 

17 

7__^ 

Motor  HP: 

:  *  r: 

3.00 

HPEffic: 

0.72 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

. 

BLR  CAP  INPUT  (BTUH): 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOURpa^LltlON^ 

REQUIRED  PRESENT 
IHRATR  iHR/YR 

CLG  HRS  ON: 

880  3,360 

HTG  HRS  ON: 

1,408  5,376 

H/C  HRS  ON: 

2,294  8,760 

CLG  HRS  SAVED: 


2,480 


HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

l^bNSfANtsyiSiMwi;^ 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC; 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AMS/AJN 


BLDG:  0812 

BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

s;:r^' > -tr: 

System  Type: 

;24 

System  Name: 

Dual  temperature  water  pump  ; 

System  Number: 

iDTWP-1 

Schedule  ST/SP! 
Opt  ST/SP 
Duty  CycT? 
Demand  Limit 
Night  Setback 

Sub  Total _ ^ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HViToA  Resef 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


■  kWhto  iijVSix . 

0.00 

16,190.51 

0.00 

0.00; 

763.74 

0.00 

0.00 

0.00: 

0.00 

5.11 

0.00 

0.00 

0.00 

0.00 

0.00 

5.11 

16,954.25 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

~0^ 

0.00 

0.00 

0.00 

0.00 

0.00 

'  a6o~ 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

is,g«4.2si 


'fUNCTN  "  APPLICATIp|^*^r'  ,  DO  AO  DI  CX>Bt 

^  ^  ::poiN;rsi^'^  fCMlili -^81111111 


Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


$1,418.00 


$1,41^00 


G-654 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AMS/AJN 


.yv-’  'r'<  r  a 

Motor  HP: 

3.00 

HP  Effic: 

079 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED  PRESENT 
HRIYR  HRA^R 


CLG  HRS  ON: 

880 

3,360 

HTG  HRS  ON: 

1,408 

5,376 

H/C  HRS  ON: 

2,294 

8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

constants 

‘  s' ■ 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: . 

0 

OAR: 

5.67 

G-655 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AMS/AJN 


BLDG:  0812 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


|Dual  temperature  water  pump 
"lDTWP-2  ~ 


Opt  STASP 

0.00 

691.23 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

4.62 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

4.62 

15,344.67 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

1  TOTAL  1  ^ 

15,344.67: 

0.ooi 

;ptaNp;:,::  ■  popp^;- foppit 


Scheduled  start/stop  control  -  DTW  1 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


eosT> 


$1,418.00 


,418.00 


G-656 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY : 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AMS/AJN 


BLDG:  0812 


Building  UA:| 


System  Type:|19 
System  Name:  Fan  coil  unit 
System  Number: FC-1 


BUILDING  NAME;  ADMIN  &  SUPPORT  BLDG 

7,056;  CONDITIONED  SOFT:  23,559 


Catagory  Number:  Construction: 

3  BRICK  AND  CMU” 

Weeks  of  Winter: 

Weeks  of  Summer: 


Us^  Occupancy  HRS;  iOccupancy  Days; 

ADMIN  &  SUPPLY  0700^600 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

1  0 

0 

0 

0 

_ 0 

0 

_ p 

PRES  STOP: 

24 

24 

24 

_ ^_24 

24 

24 

_ 24 

REQ  START: 

0 

9 

7 

9 

9 

1  P_ 

REQ  STOP: 

0 

17 

17 

17 

17 

17 

Motor  HP: 


HP  Effic: 

0.69 

Load  Factor: 

0.80 

CFM-HTG: 

9,000 

CFM-CLG: 

1,800 

%OA: 

10% 

%Area: 

37% 

- 

CHILLER  CAP  (TONS): 

KW-TON: 

0^ 

BLR  CAP  INPUT  (BTUH); 

d 

BLR  CAP  OUTPUT  (BTUH): 

o' 

ftSSRSCALCUlAtlOl 

iREC 

)UIRED 

Ihr/yr 

CLG  HRS  ON: 

880 

HTG  HRS  ON: 

1,408: 

H/CHRSON: 

2,294 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED; 

6,466 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5^7 

G-657 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION: FT.  RILEY,  KS  PREPARED  BY:  JM/AMS/AJN 


BLDG:  0812 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


System  Type: 

19 

System  Name: 

|Fan  coil  unit 

‘System  Number: 

;fc-i 

Schedule  ST/SP 

0.00; 

5,576.21; 

0.00; 

Opt  ST/SP 

O.OO: 

263.04 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

2,630.25 

243.06 

Sub  Total 

O.QO 

8,469.50 

243.06 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL 


8,«l9.50l 


TUNCTN  .  IfMCS APPLICATION  ,  DO  AO.-  DI  ,  ^  AI  ,  COST 

NO.  POINTS' “FOINIS'''''PdiNtS'.:.  POINTS  - 


siliiiCOS?li 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


$1,213.00 


151,213.00 


G-658 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT  RILEY,  KS  PREPARED  BY:  JM/AMS/AJN 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0812 

BUILDING  NAME: 

ADMIN  &  SUPPORT  BLDG 

Building  UA: 

7,056 

CONDITIONED  SOFT:  23,559 

_ _ _ _  , 

System  Type:[16 

System  NameiiHeating  and  Ventilating  Unit 

System  Number:  HV-1 

iCatagory  Number:  Construction: 

Use: 

Occupancy  HRS:  Occupancy  Days: 

S-BRICKANDCMU 

ADMIN  &  SUPPLY 

0700-1600  M-F 

Weeks  of  Winter: 

Weeks  of  Summer: 

SYSTEM  dPi^tlNC 

32 

20 

SUN:  MON: 

fuE:  WED: 

THUR: 

~  FRI:  SAT: 

PRES  START:  0  0 

0  0 

0 

0  0 

PRES  STOP:  24  24 

24  24 

24 

24  24 

REDSTART:  0  9 

7  9 

7 

9  0 

RED  STOP:  0  17 

17  17 

_ 17 

17  0 

^  W  .  -.v  a  ,.5.  ,  ^ 

CONSl^NTS 

Motor  HP: 

1.50 

HOAUHC: 

0 

HP  Effic: 

0.74 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

2,820 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

100% 

HOAOH: 

0 

%Area: 

13% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0" 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

O.T7 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

<  ,  «  A  S,r«S«S  F-'V  /:& 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

V-:;  .t  .  -s^-- . --i-.-'O- 

DDCCHC: 

Wo'odisiB 

REQUIRED  PRESENT 

Ihratr 

HRATR 

^  DDCCC: 

0.0000498~ 

CLG  HRS  ON: 

880  3,360 

NSC: 

93100 

HTG  HRS  ON: 

1,408  5,376 

DDCH: 

29900 

H/C  HRS  ON: 

2,294  8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,480 

CNWR: 

0 

HTG  HRS  SAVED: 

3,968 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,466 

G-659 


EMC  ENGINEERS,  INC, 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM/AMS/AJN 


BLDG:  0812 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


. . .  ? 


System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

IHV-1 

kWh/yr  -  1:  4- 

mt 

'  iMH/yr  4 

j:.;;  44:,  i 

Schedule  ST/SP 

0.00 

4,800.21 

b.oo 

Opt  sf/SP 

0.00 

368.97 

0.00 

Duty  Cycle 

!  0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

82.77 

Sub  Total 

0.00 

5,169.18 

82.77 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

26.58 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

t,: . -^^TOIAL^._  J 

3.00 

ISMSMSstei'"-’^ 

PiSi 

WNeaw: 

P  n6^'" 


. .  . 

rCMCS  APPLICATION 

-  ;■« 


'"  *“  '  . . 


m 


OT»i?'irl^AOiiiifPsll*iillW 


18 


30 

33 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback -AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

TOTAL: 


1 


0 

0 


0 


0 


0 

0 


1 


3 

0 


Vr'' 


$348.00 


$813.00 

$272.00 


*Si>'  -bi^SpIv 


;p.  As ' !  ?■ 


|ii433.<» 


G-660 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AMS/AJN 


BLDG:  0812 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


Building  UA:; 


7,056 


CONDITIONED  SOFT: 


23,559 


System  Type:Il6 


System  Name:|Heatlng  and  Ventilating  Unit 


System  Number:|HV-2 


SYPlS^WDiN6WF0RMAlSS-F 


Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

3  BRICK  AND  CMU 

ADMIN  &  SUPPLY 

0700-1600 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

^gY^fii(yOPERlnNG^SCWEDlji^5^ 

SUN:  MON:  fuE:  WED: 

>■'  1: 

, .  -T;,*  ...  'A-;  TiTCJi 

THUR:  FRI: 

FMS'ir 

SAT: 

■i-C 

{X';: 

PRES  START:  0 

0 

0 

0 

0  0 

0 

PRES  STOP:  _ 24 

24 

24  _ 

24 

24  24 

24 

REQ  START:  0 

9 

7 

9 

7  9 

0 

REQ  STOP:  0 

17 

1~7 

17 

0 

F'F"' 

CONSTANTS 

"  '  •  '  ,  '  ,  '  ='7 

v''’  -y* 

Motor  HP: 

1.50 

HOAUHC: 

0 

HP  Effic: 

0.74 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

2,820 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

100% 

HOAOH: 

0 

%Area: 

13% 

COAOHC:*  . 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

(117 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC:  ^ 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

Houi^  cALoulP^ti 

yF"''"  S'',, 

NSUCC: 

0.000598 

y,' . 

_ 

_ , 

REQUIRED  PRESENT 

DDCCHC: 

0.0000188 

HRfYR 

HRJYR 

DDCCC: 

0.0000498 

CLG  HRS  ON: 

880 

3,360 

NSC: 

93100 

HTG  HRS  ON; 

1,408 

5,376 

DDCH: 

29900 

H/C  HRS  ON: 

2,294 

8,760 

OPT: 

305 

CLG  HRS  SAVED: 
HTG  HRS  SA^^:^ 

^c/h"hrs  savedT 


2,480 

1,968 

6.^6 


CHWR: 


17.5 


CNWR: 


OAR: 


0 

5.67 


G-661 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #;  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


1406-001 
1 6-Sep-95 
JM/AMS/AJN 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

ifecALcuutioN  suliiil 


System  Type: 

16 

iSystem  Name: 

iHeating  and  Ventilating  Unit 

'System  Number: 

;HV-2 

Schedule  ST/SP 

0.00 

7,82T77; 

-MBtlArr 

0.00’ 

Opt  ST/SP 

0-00 

368.97 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

82.77 

Sub  Total 

0.00 

8,190.73 

82.77 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

o'oo 

26.58 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  1 


109^51 


\i>o  '  AO."'  '  COST* 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


$348.00 


$813.00 

$272.00 

$1,433.00 


G-662 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION;  FT.  RILEY.  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM/AMS/AJN 


BLDG:  0812 


Building  UA: 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

7.056;  i  CONDITIONED  SOFT: 


System  Type:  16 

System  Name:  Heating  and  Ventilating  Unit 
System  Number:  HV-3 


iCatagory  Number;  |Constnjction: 

3IBRICKANDCMU 


Use:  Occupancy  HRS: 

IaDMIN  &  SUPPLY  OTOO^'o 


Occupancy  Days: 
M-F 


Weeks  of  Winter: 
Weeks  of  Summer: 


i3AiU>\  ?"I 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI; 

SAT: 

PRES  START: 

0 

d 

d 

0 

0 

_ g 

0 

PRES  STOP: 

— 

24 

-  _ 

24 

REQ  START: 

0 

_ 9 

_ 7 

_ 9 

_ 7 

9 

0 

REQ  STOP: 

Tj 

Ty 

^7 

mmmT^ 


av«: '.j'.- vs; ,'.»k5  >1  l-,  ;  -.vl 

Motor  HP 

1.50 

HP  Effic 

0.74 

Load  Factor 

0.80 

CFM-HTG 

2,820 

CFM-CLG 

0 

%OA 

100% 

%Area 

13% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

d 

BLR  CAP  OUTPUT  (BTUH) 

0 

HRA^R  iHRA^R 

CLG  HRS  ON 

880  3,360 

HTG  HRS  ON 

1,408  5,376 

H/C  HRS  ON 

2,294  8,760 

CLG  HRS  SAVED 

2,480 

HTG  HRS  SAVED 

3,968 

C/H  HRS  SAVED 

6.466 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

i  DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-663 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AMS/AJN 


l^y>G:  08^ 

iSystem  Type: 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


{System  Name: 

{Heating  and  Ventilating  Unit 

{System  Number: 

|HV-3 

j 

Schedule  ST/SPi 

0.00! 

7,82177: 

0.00; 

OptST/S^ 

0.00| 

868.97! 

0.00 

Duty  Cycle 

O.OOj 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

82.77 

Sub  Total 

0.00: 

8,190.73 

82.77 

Economizer 

0.00 

0.00 

0.00 

VentilationARecirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

26.58 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

rjOTwr  f 


8,190 


pSSi 


t'iJ? 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


-iv 


Ml; 


$348.00 

$813.00 

$272.00 

$1,433.00 


G-664 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM/AMS/AJN 


BLDG:  0812  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


ICatagory  Number:  Construction:  |Use:  Occupancy  HRS:  Occupancy  Days: 


SIBRICK  AND  CMU  ADMIN  &  SUPPLY  10700^1600  M-F 

Weeks  of  Winter: I  32 

Weeks  of  Summer:  20 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

_ 24 

_ 2A 

_ 24 

24 

24 

REQ  START: 

. "9 

7 

9 

"9 

0 

REQ  STOP: 

0 

17 

17 

T7 

{7 

0 

MotorHP: . . . . . . I’.SO 


HP  Effic: 

0.74 

Load  Factor: 

0.80 

CFM-HTG: 

2,820 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

13% 

CHILLER  CAP  (TONS): 

.  "d 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

6 

BLR  CAP  OUTPUT  (BTUH): 

0 

CON$TANT$  t  : 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

d 

'  DC  DUTY:  "  " 

0^17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

d 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

REQUIRED  PRESENT 
HR/YR  HRATR 


CLG  HRS  ON: 

880 

3,360 

HTG  HRS  ON: 

1,408: 

5,376 

H/C  HRS  ON: 

2,294 

8,760 

CLG  HRS^SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

~'"305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-665 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  0 1 -94-D-0033  DATE 

LOCATION:  FT  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM/AMS/AJN 


BLDG:  0812 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


System  Type: 


16 


System  Name: 


[Heating  and  Ventilating  Unit 


System  Number: 


IHV-4 


I; 

-7 

Schedule  ST/SP 

0.00 

7.821. 77| 

0.00 

Opt  ST/SP 

0.00 

068.97' 

0.00, 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

82.77 

Sub  Total 

0.00 

8,190.73 

82.77 

Economizer 

0.00 

0.00 

0.00 

VentilationARecirculation 

0.00 

0.00 

0,00 

DDC  Control 

0.00 

o'^.oo 

26.58 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0-00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

;>v4;v:TOTAt--.'  ,in' 

■  0.01^ 8,190.73 

^  3,00 

pjftics’S' 

i'UWCTN;- 

I  no;' Ip 


.  Xf 


„„  J»:als^eiiijioij#aNP^ 


®  iMCS  APjPLICATIONt 

'"'"""X . i* " 


.  1 , ,  ^Z‘‘‘  ‘  i 

.'JjnI"-  j  „ao 

POINTS  '  POIim 


¥ 


w 

POINTS 


'••3T,lfi-v%OST^^^ 
POINtSJi*'';---'!-.-- 


18 


30 

33 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


1 


0 

0 


0 


0 


0 

0 


1 


3 

0 


$348.00 


$813.00 

$272.00 


$1^3, 00 


G-666 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AMS/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0812 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


Building  UA: 


7,056 


CONDiTIONED  SOFT: 


23,559 


System  Type:i16 


System  Name: 'Heating  and  Ventilating  Unit 


System  Number: |HV-5 


L’*-)-  -'St' 


Catagory  Number:  IConstruction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

3BR1CK  ANDCMU 

ADMIN  &  SUPPLY 

0700-1600 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDUL€  li  f  - 

SUN:  MON:  TUE:  WED: 

THUR: 

If® 

FRI: 

SATr”  “ 

PRES  START:  0 

0  0 

0 

0 

0 

0 

PRES  STOP:  24 

24  24 

24 

24 

24 

REQ  START:  0 

9  7 

9 

7 

9 

0 

REQSTOP:  6 

_ 17 _ ^17  _ 

II 

^'^'l7 

. 17 

0 

' 

CONSTANTS  •  -  ■ 

Motor  HP: 

1.50 

HOAUHC: 

0 

HP  Effic: 

0.74 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

2,820 

COAUC: 

0 

OFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

100% 

HOAOH: 

0 

%Area: 

13% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

~  0 

KW-TON: 

0.00 

DC  DUTY: 

ai7 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

NSUCHC: 

. 0 

0.000226 

HOURS  CAlCUi^TIONS^ 

NSUCC: 

b.odo^ 

_ 

REQUIRED  PRESENT 

DDCCHC: 

0.0000188 

HRA^R 

HWYR 

DDCCC: 

0.0000498 

CLG  HRS  ON: 

880  3,360 

NSC: 

.  93l”0d 

!  HTG  HRS  ON: 

1,408  5,376 

DDCH: 

^900 

H/C  HRS  ON: 

2,294  8,760 

OPT: 

305 

CHWR: 

^7.5 

CLG  HRS  SAVED: 

2,480 

CNWR: 

0 

HTG  HRS  SAVED: 

3,968 

OAR: 

^’67 

C/H  HRS  SAVED: 

6,466 

G-667 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-S6p-95 

JM/AMS/AJN 


BLDG:  0812  _ 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


System  Type: 

!16 

ISystem  Name: 

[Heating  and  Ventilating  Unit 

-System  Number: 

jHV-5 

mmtm 


Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

r  TOTAL  ^  I 


Schedule  ST/SP, 

o.ool 

7,821.77 

0.00; 

Opt  ST/SP^ 

0.00 

368.97 

O.OOi 

Duty  Cycle 

0.00 

0.00’ 

0.00 

Demand  Limit 

0.00 

0.00 

o.cw 

Night  Setback 

0.00 

0.00 

82.77 

Sub  Total 

0.00 

8,190.73 

82.77 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

26.58 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

P:  NO.;-  -  .i 


-fYPi<a^^TmppiNT.^;c^f^ 


,  ,  ;.,UMCS  APPLICATION  1;  _ 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


DO  AO  Di : ;:Ai 
POINTS  POINK  POdilS  POINTIS 


$348.00 


$813.00 

$272.00 


TOTAL; 


G-668 


BUILDING  814 
MEDICAL  FACILITY  -  NEW 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0814 

BUILDING  NAME: 

MEDICAL  FAC  -  NEW 

I  Building  UA:| 

1,4491 

CONDITIONED  SOFT: 

9,220 

1 

System  Type: 

10  1 

System  Name:|Multizone  air  handling  unit 

System  Number:|AHU-1 

SSMaiHiliG 

ICatagory  Number: 

Construction:  Use: 

lOccupancy  HRS: 

Occupancy  Days: 

lOiBRICKANDCMU  DENTAL  CLINIC 

10800-1700 

iM-F 

!  Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

jySTaTOP^fiMG  SCHEDULE 


‘13;;  w>;  :r; 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

_ 24 

_ 24 

_ 24 

24 

^'24 

REQ  START: 

6' 

' . "~6 

6 

6 

0 

REQ  STOP: 

0 

fs 

_ 15 

-Ia^  ~ 

15 

0 

MotorHPT  . .  7.50 


HP  Effic: 

0.83 

Load  Factor: 

0.80 

CFM-HTG: 

5,000 

CFM-CLG: 

5,000 

%OA: 

30% 

%Area: 

35% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

|P#RSMLCMUkW0W5?  v:. 

'-■"I'Y  j 

ri'S'-  - 

REQUIRED  PRESENT 

!  HR/YR 

HRnrR 

CLG  HRS  ON: 

900 

3,360 

HTGHRSON: 

1,440 

5,376 

H/C  HRS  ON: 

2,346 

8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

PoMfliitlpilP 

HOAUHC 

50.2 

HOAUH 

80.7 

COAUHC 

0.00121 

COAUC 

0.0032 

HOAOHC 

45.3 

HOAOH 

72.8 

COAOHC 

0.0017 

COAOC 

0.0045 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.000826 

ECHC 

0.000312 

NSUCHC 

0.000143 

NSUCC 

0.000379 

DDCCHC 

0.000119 

DDCCC 

0.000316 

NSC 

”""36000 

DDCH 

""40^300 

OPT 

Y05 

CHWR 

17.5 

CNWR 

0 

OAR 

"  5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BUILDING  NAME:  MEDICAL  FAC  -  NEW 

w  caloulahon  summary^ 


System  Type: 

110 

‘System  Name: 

jMuitizone  air  handling  unit 

System  Number: 

^HU-1 

IcWWyfj 


Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


sum 


Schedule  ST/SP: 

0.00 

46,185.93; 

482.94' 

Opt  ST/SP; 

o.ool 

1,642.82' 

0.00: 

Duty  Cycle 

o.oo; 

0.00; 

o.oo: 

Demand  Limit, 

10.99 

0.00' 

0.00 

Night  Setback 

0.00 

4,585.70: 

18.26 

Sub  Total 

10.99 

52,414.45 

501.20 

Economizer 

0.00 

3,660.43 

0.00 

Ventilation/Recirculation 

0.00 

553.57 

22.97 

DDC  Control 

0.00 

1,396.12 

20.44 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

f  NO.  ...-i'- 


TYPICAL  system  POINf  AND  <»ST  SUMMARY 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 

’  :%TAL:  ?  'i 


iCOSTrfi 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-670 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0814 


BUILDING  NAME:  MEDICAL  FAC  -  NEW 


Building  UA:| 


1,449 


CONDITIONED  SOFT: 


9,220 


System  Type:i1 


System  Name: 


System  Number:! 


Small  hot  water  boiler 


BLR-1 


fYPic/u^raiO 

jCatagory  Number: 

IConstruction: 

Use: 

Occupancy  HRS:  Occupancy  Days: 

i 

10  BRICK  AND  CMU 

DENTAL  CLINIC 

10800-1700  iM-F 

Weeks  of  Winter: 

32; 

Weeks  of  Summer: 

20 

iYlifif bPi^T^ WiPuLe 


SUN: 


MON: 


TUE: 


WED:  THUR: 


REQ  STOP 


15 


15 


15 


15 


15 


PRES  START: 

_ g 

0 

0 

0 

0 

0 

0 

PRES  STOP:  _ 

24  _ 

24 

_ 2A 

_ 24 

24 

24 

24 

REQ  START:  “ 

0  ~ 

6 

6 

117_1 

6 

1 

<dI 

1 

li 

!l 

0 

Motor  HP:  ‘  "  2.00 


HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG: 


CFM-CLG: 

0 

%OA: 

0% 

%Area: 

65% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


707,500 

Tee, 00^3 


hOURS  CALCULATIONS 

REQUIRED  PRESENT 
HR/YR  HRA'R 

CLG  HRS  ON 

900  3,360 

HTG  HRS  ON 

1,440  5,376 

H/C  HRS  ON 

2,346  8,760 

CLG  HRS  SAVED 

2,460 

HTG  HRS  SAVED 

3,936 

C/H  HRS  SAVED 

6,414 

:'9|$ 


HOAUHC: 

50.2 

HOAUH: 

80.7 

COAUHC: 

0.00121 

COAUC: 

0.0032 

HOAOHC: 

45.3 

HOAOH: 

72.8 

COAOHC: 

0.0017 

COAOC: 

0.0045 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000826 

ECHC: 

0.000312 

NSUCHC: 

___  O.OOOT43 

NSUCC: 

0.000379 

DDCCHC: 

0.000119 

DDCCC: 

0.000316 

NSC: 

3'^00" 

DDCH: 

40300 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-671 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION;  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY;  JM/AJN/AMS 


BLDG:^^ 


BUILDING  NAME:  MEDICAL  FAC  -  NEW 


System  Type: 

jl 

System  Name: 

ISmall  hot  water  boiler 

System  Number: 

iBLR-1 

Schedule  ST/SPj 
Opt  ST/SPi 
Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ 

Economizer 
Ventiiation/Recirculation 
DDC  Control 
HW  OA  ReseT 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

I  TOTAL  I 


.  "  "  —  * 

0.00 

6,023.09| 

0.00^ 

0.00 

466.73I 

O.OOl 

0.00 

o.oo' 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

6,489.82 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00, 

0.00 

0.00 

0.00 

6.00 

0.00 

0.00 

4.01 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

6.489.8% 


mmm 

r-,'  NO/:.'/''' 


^POINTS  ?  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


rrn ;  -  r“*r  ”,g' 

■;  r  ^  TOTAL:  .  2  0  ;  2; 

YU:;.’;:  ::  . 


$277.00 


$836.00 

$330.00 

$1,443.00^ 


G-672 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION :  FT.  Rl  LEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  0814  BUILDING  NAME:  MEDICAL  FAC  -  NEW 

I  Building  UAT  ~~  CONDITIONED  SOFT:  ~  9,220 

!  Systen>  Type:  6 _ 

System  Name:  Small  air  cooled  chiller 

System  Number:  CH-1 _ j 


jCatagory  Number: 

'Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

1 - - 

10|BRICKANDCMU 

DENTAL  CLINIC 

10800-1700 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

^ J'-:*?  t--- ■  -  -i;: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

_ _g 

0 

PRES  STOP: 

24 

"  24 

24 

“24 

_ 24 

24 

24 

REQ  START: 

0 

IZa 

6 

'.ZZI 

_ 6 

6 

0 

REQ  STOP: 

0 

15 

"Is 

‘  "  Is 

15 

0 

CHILLER  CAP  (TONS):  20 

KW-TON:  ”  '  ’  1.10 

BLR  CAP  INPLlf(BfUI^  0 

BLR  CAP  OUTPUT  (BTUH):  0 


iHR/YR  HR/YR 


CLG  HRS  ON:  900  3,360 


HTG  HRS  ON:  1 ,440  5,376 

H/C  HRSON:  2,346’  8,760 


CLG  HRS  SAVED:  2,460 

HT^HRS^AVED:  3,936 

^/H  HRS  SAVEI^  6,414 


HOAUHC: 

50.2 

HOAUH: 

80.7 

COAUHC: 

0.00121 

COAUC: 

0.0032 

HOAOHC: 

45.3 

HOAOH: 

72.8 

COAOHC: 

0.0017 

COAOC: 

0.0045 

DC  DUTY: 

0.17 

DC  DEMAND: 

0,17 

ECC: 

0.000826 

ECHC: 

0.000312 

NSUCHC: 

0.000143 

NSUCC: 

0.000379 

DDCCHC: 

0.000119 

DDCCC: 

0.000316 

NSC: 

36000 

DDCH: 

40300 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-673 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BUILDING  NAME:  MEDICAL  FAC  -  NEW 


System  Type: 


System  Name: 


iSmall  air  cooled  chiller 


System  Number: 


lCH-1 


^  f  -; 


Schedule  ST4SPI 


0.00 


4,135.57 


0.00 


Opt  ST/SP; 


0.00 


512.74 


0.00 


Duty  Cycle 


0.00 


O.OOi 


0.00 


Demand  Limit 


1.29 


0.00 


0.00 


Night  Setback 


0.00 


0.00 


0.00 


Sub  Total 


1.29 


4,648.32 


0.00 


Economizer 


0.00 


0.00 


0.00 


Ventilation/Recirculation 


0.00 


0.00 


DDC  Control 


0.00 


0.00 


0.00_ 

oTob” 


HW  OA  Reset 


0.00 


0.00 


Chilled  Water  Reset 


0.00 


350.00 


0.00^ 

0.00^ 


Condenser  Water  Reset 
Chiller  Demand  Limit 


0.00 


0.00 


0.00 


16.83 


0.00 


0.00 


Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


4.00 


TOTAL 


iSiiSiiMi 


4.00 


feJCMGS 

iuNGl^ 

SI®:! 


1 0  Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

1 1  Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

16  Alarms  -  Chiller 

42  Chiller  demand  limiting  -  Small  Air 

Cooled  Chiller 


0 

0 


2 

0 


0 

0 


$386.00 


$664.00 

$281.00 

$150.00 


G-674 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  0814  BUILDING  NAME:  MEDICAL  FAC  -  NEW 

Building  UA:I  1,449;  CONDlflONED  SOFT:  9.220 

^  System  Type:l26  _ _ 

System  Name:  Pump  _ _ j 

System  Number:|cWP’1  ~  S 


{Catagory  Number:  jConstruction: 
j  lO'BRICKANDCMU 


iUse:  ^  Occupancy  HRS:  Occupancy  Days: 

DENTAL  CLINIC  |0800-1700  ~1m-F 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0  ^ 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

2i  1 

24 

24 

_ 24 

24 

24 

REQ  START: 

0 

6 

6 

6 

ZI-Zl 

6 

0 

REQ  STOP: 

0 

15 

15 

15 

15 

15 

0 

_ HP  Effic: 

Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%OA: 
%Area: 

CHILLER  CAP  (TON^ 


BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED 

MRTYR 


PRESENT 

MB/YR 


CLG  HRS  ON: 

900 

3,360 

HTG  HRS  ON: 

1,440 

5,376 

H/C  HRS  ON: 

2,346 

8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

HOAUHC: 

50.2 

HOAUH: 

80.7 

COAUHC: 

0.00121 

COAUC: 

0.0032 

HOAOHC: 

45.3 

HOAOH:  . 

72.8 

COAOHC: 

0.0017 

COAOC: 

0.0045 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000826 

ECHC: 

0.000312 

NSUCHC: 

0.000143 

NSUCC: 

0.000379 

DDCCHC: 

0.000119 

DDCCC: 

0.000316 

NSC: 

36000 

DDCH: 

4V3OO 

OPT: 

305 

CHWR: 

17^5 

CNWR: 

d 

OAR: 

~  5.67 

G-675 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  0814 

BUILDING  NAME:  MEDICAL  FAC  -  NEW 

System  Type: 

i26 

System  Name: 

iPump 

’System  Number: 

iCWP-1 

Schedule  ST/SP 

0.00 

3,764.43 

0.00 

Opt  ST/SPi 

0.00 

466.73' 

o.oo; 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

1.17 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

1.17 

4,231.16 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  I 


4,231.16) 


0.00: 


rUNCTN  OMtSAPPUOmON  DO  35?  AO  -  ._DI?5‘. 

!:  no;  -r.-'S,  5  '  POINTS  r  POINTS  (..PODOS 


24  Scheduled  start/stop  control  -  10  10 

Pump;  Optimum  start/stop  -  Pump; 

Demand  limiting  -  Pump 


$386.00 


1  0  $386.00 


G-676 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  0814 


BUILDING  NAME:  MEDICAL  FAC  -  NEW 


Building  UA:| 


1,449! 


CONDITIONED  SOFT: 


9.220 


Wfi 

System  Type: 

25 

System  Name: 

Hot  water  radiation  pump 

System  Number: 

RAD-1 

jCatagory  Number:  Construction: 

lUse: 

Occupancy  HRS: 

Occupancy  Days: 

10  BRICK  AND  CMU 

DENTAL  CLINIC 

0800-1700 

iM-F 

i  Weeks  of  Winter:! 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPEt^TING  SCHEDili:!  ;  1 

SUN:  MON:  TUE: 

WED:  THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

_ 0 

0 

0 

0 

_ g 

PRES  STOP: 

24 

_ 24  _ 

_ 24 

24 

24  ^ 

24 

REQ  START: 

0 

6 

6 

6 

6 

6 

~Q 

REQ  STOP: 

0 

_ 15 

"15 

15 

15 

15 

0 

IP 


iNPUTsf"^- 

2.00 

Motor  HP: 

HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

_ 

%Area: 

65% 

CHILLER  CAP  (TONS): 

d 

KW-TON: 

o.od 

BLR  CAP  INPUT  (BTUH): 

.  ~~0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED  PRESENT 

HRPfR  HRfVR 

CLG  HRS  ON: 

900 

3,360 

HTG  HRS  ON: 

1.440 

5,376 

H/C  HRS  ON: 

2,346 

8,760 

CLG  HRS  SAVED:  2,460 

HTG  HRS  SAV^  3’93S 

C/H  HRS  SAVED:  6.414 


CONSTANTS 

HOAUHC: 

50.2 

HOAUH: 

80.7 

COAUHC: 

0.00121 

COAUC: 

0.0032 

HOAOHC: 

45.3 

HOAOH: 

72.8 

COAOHC: 

0.0017 

COAOC: 

0.0045 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000826 

ECHC: 

0.000312 

NSUCHC: 

0.000143 

NSUCC: 

0.000379 

DDCCHC: 

0.000119 

DDCCC: 

0.000316 

NSC: 

36000 

DDCH: 

40300 

OPT: 

305 

CHWR: 

17.5 

CNVW: 

0 

OAR: 

5.67 

G-677 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  0814 


iITet  iliSi  ah&E 


BUILDING  NAME:  MEDICAL  FAC  -  NEW 

illltlOWTlOli  lIliMARY 


System  Type: 

25 

iSystem  Name: 

IHot  water  radiation  pump 

System  Number: 

lRAD-1 

Schedule  STASPi 


~  6,023.09' 


__  0.00* 


MHtor 


Opt  ST/SP 

0.00 

466.73; 

o.ooi 

Duty  Cycie 

0.00 

o.oo; 

o.oo: 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

o.oo' 

0.00 

Sub  Total 

0.00 

6,489.82 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00  ~~ 

0.00 

HW  OA  Reset 

0.00 

0.00 

o.oo: 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  L 


6,^:8! 


23  Scheduled  start/stop  control  -  HW 
Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 


TyiJICAL  SYSTEM  POINT  AND  COST  SUMMARY 


is®  K-f ; ' 


$570.00 


$570.00 


G-678 


BUILDING  817 

MAINTENANCE  HANGAR  AVUM 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY : 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0817 


BUILDING  NAME:  MNT  HANGAR  AVUM 


Building  UA:I 


9,255 


CONDITIONED  SOFT: 


40,061 


2 

J 

K 

~ :  'V'vi:  '■* 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit  j 

1  System  Number: 

AHU-1 

ICatagory  Number:  jConstruction: 

|Use: 

Occupancy  HRS:  Occupancy  Days: 

!  TjBRICK  AND  CMU 

IBATTALION 

10700-1800  M-F;  SAT 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

gysfEiroPi^llNG^^ 

SCHlWl 

FRI:  SAT: 

. . 

MON: 

TUE:  WED:  THUR: 

PRES  START:  i  0 

0 

0  0  0 

0  0 

PRES  STOP:  24 

24 

24  24  24 

24  24 

REQ  START:  0 

6 

~  7  6  7 

6  0 

REQ  STOP:  0 

17 

17  17 . 

17  0 

'  r  "  “ 

GONSTANIS  . 

Motor  HP 

0.50 

HOAUHC: 

16.2 

HP  Effic 

0.66 

HOAUH: 

26.1 

Load  Factor 

0.80 

COAUHC: 

0.000257 

CFM-HTG 

1,330 

COAUC: 

0.00068 

CFM-CLG 

1,330 

HOAOHC: 

33,3 

%OA 

15% 

HOAOH: 

53.5 

%Area 

~2% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS) 

0 

COAOC: 

0.00305 

KW-TON 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH) 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

0 

ECC: 

0.00021 

■ 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

libluRPSOTuOM 

®iS 

^7  ^ 

NSUCC: 

0.00249 

REQUIRED 

iHRA^R 

PRESENT 

DDCCHC: 

0.000233 

HR/YR 

DDCCC: 

0.000616 

CLG  HRS  ON: 

1,020 

3,360 

NSC: 

36600 

HTG  HRS  ON: 

1,632 

5,376 

DDCH: 

30100 

H/C  HRS  ON: 

2,659 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,340 

CNWR: 

0 

HTG  HRS  SAVED: 

3,744 

OAR: 

5.67 

C/H  HRS  SAVED: 


G-679 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


BLDG:  0817 

BUILDING  NAME: 

MNT  HANGAR  AVUM 

riQNSpMI 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1 

i 

irifflE® 

lii 

Schedule  ST/SP 

0.00 

3,071.06! 

19.72; 

Opt  ST^SP 

0.00: 

137.90 

0.00; 

Duty  Cycle 

0.00; 

0.00 

o.oo: 

Demand  Limit 

0.92 

0.00 

0.00 

Night  Setback 

0.00 

7,635.23 

6.77 

Sub  Total 

0.92 

10.844.18 

26.49 

Economizer 

0.00 

281.18 

0.00 

Ventilation/Recirculation 

0.00 

15.64 

0.99 

DDC  Control 

0.00 

824.09 

5.57 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

11,^.081  ^ 

:  .. 

33,0^ 

• -.L-l- *  3.W 

puMesf'J 

iUNCm":! 

COST 

cSW'laiiLSSiSSSS^s'fsaws^^ 

18 

Scheduled  start/stop  control  -  AHU;  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

0 

0 

1 

$348.00 

27 

Direct  digital  control  -  Small  SZ  AHU  0 

2 

0 

3 

$1,097.00 

33 

Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 

1 

0 

0 

$272.00 

36 

Outside  air  damper  economizer  0 

control  -  AHU 

0 

0 

2 

$399.00 

v;/  L'.r"v  ;  L  =^L,- Vc:),; 

V* ' 

0 

$2,116.00 

G-680 


EMC  ENGINEERS,  INC. 


PROJECT  NAMErEEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE: 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 


BLDG: 


0817 

Building  UA: 


BUILDING  NAME:  MNT  HANGAR  AVUM 

9^^  CONDITIONED  SOFT: 


40,061 


kild 


System  Type: 

15  i 

System  Name: 

Small  Single  Zone  air  handling  unit  ! 

System  Number: 

AHU-2 

iCatagory  Number: 

jConstruction: 

!Use: 

Occupancy  HRS: 

^Occupancy  Days: 

7IBRICKAND  CMU 

BATTALION 

0700-1800 

|M-F;  SAT 

Weeks  of  Winter:; 

32 

Weeks  of  Summer: 

20 

iMSIiP  QPiRATING  SCHEOUi:i& 

v:-;  ' 

SUN:  MON:  TUE: 

WED:  THUR: 

FRI: 

SAT: 

PRES  START: 

0  '  0 

0 

0 

0 

0 

'  0 

PRES  STOP: 

CM 

CM 

~24 

24 

24 

24 

REQ  START: 

0  6 

_ 

'  7 

6 

0 

REQ  STOP: 

0  17 

'  '17 

jI 

17 

0 

Motor  HP: 

. N 

. .  . .  0.50 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

1,200 

CFM-CLG: 

1,200 

%OA: 

15% 

%Area: 

2% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOURS  aVLCULATlONS" 

REQUIRED  PRESENT 
iHRrfR  HRA^R 


CLG  HRS  ON 

1,020  3,360 

HTG  HRS  ON 

1,632  5,376 

H/C  HRS  ON 

2,659  8,760 

CLG  HRS  SAVED 

2,340 

HTG  HRS  SAVED 

3,744 

C/H  HRS  SAVED 

6,101 

CONSTANTS 

HOAUHC 

16.2 

HOAUH 

26.1 

COAUHC 

0.000257 

COAUC 

0.00068 

HOAOHC 

33.3 

HOAOH 

53.5 

COAOHC 

0.00115 

COAOC 

0.00305 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.00021 

ECHC 

0.0000795 

NSUCHC 

0.000941 

NSUCC 

0.00249 

DDCCHC 

0.000233 

DDCCC 

0.000616 

NSC 

36600 

DDCH 

30100 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-681 


EMC  ENGINEERS,  INC. 

PROJECT  NAMEiEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY: 


BLDJG:^ 


BUILDING  NAME:  MNT  HANGAR  AVUM 


System  Type: 

15 

System  Name: 

iSmall  Single  Zone  air  handling  unit 

System  Number: 

^HU-2 

Schedule  ST/SP; 
^  Opt  ST/SP; 

Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ 

Economizer 
VentilationARecirculation 
DDC  Control 

.  HW  OA  Resel 

Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  1 


O.OOi 

3.040.48; 

17.79 

O.OOi 

137.90; 

0.00 

o.oo: 

o.oo: 

0.00 

0.92; 

0.00 

0.00 

0.00 

6,888.93 

6.77 

0.92 

10,087.30 

24,56 

0.00 

253.70 

0.00 

0.00 

I4.T1 

0.89 

0-00 

743.54 

5.57 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

OlOO 

0.00 

18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


---■DO  . 

POINTS  POINTS  POINTS  POINTS 


.rV‘ 


li”  •='- . 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 


G-682 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0817 


Building  UA:: 


BUILDING  NAME:  MNT  HANGAR  AVUM 
9^^  CONDITIONED  SQFT^ 


1406-001 

16-Sep-95 


System  Type:  15 

System  Nameilsmall  Single  Zone  air  handling  unit  ~~~  ~  i 

System  Number: |aHU-3 


ICatagory  Number:  jConstruction: 

TiBRICKANDCMlT 

Weeks  of  Winter:! 

Weeks  of  Summer: 


Use: 

~  BATTALION 


Occupancy  HRS: 
C700-1800 


Occupancy  Days: 
M-F;  SAT 


TUB: 


^  ,r  T “ Crf n:;: r  ,";r 5'5 , 

WED:  THUR:  FRI:  SAT: 


PRES  START:  _ 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: _ 

24 

24 

24 

24 

24 

REQ  START:  _ 

0 

6 

7 

_ 6 

. 7 

~~6 

0 

REQSTOP:  ~ 

0 

17 

_ 17 

~  ~T7 

-l.m 

17 

0 

liiPMts 


MotorHP: 


1.50 


HOAUHC:  16.2 


HP  Effic: 

0.74 

Load  Factor: 

0.80 

CFM-HTG: 

2,400 

CFM-CLG: 

2,400 

%6A: 

15% 

%Area: 

3% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

. ~'o 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOAUH 

26.1 

COAUHC 

0.000257 

COAUC 

0.00068 

HOAOHC 

33.3 

HOAOH 

53.5 

COAOHC 

0.00115 

COAOC 

0.00305 

DC  DUTY 

. 0^ 

DC  DEMAND 

0.17 

ECC 

O.OOO2T 

ECHC 

0.0000795 

NSUCHC 

0.000941 

NSUCC 

0.00249 

REQUIRED  PRESENT 
HR/YR  HRA^R 


DDCCHC:  0.000233 

DDCCC:  ^000616 


CLG  HRS  ON: 

1,020 

3,360 

HTG  HRS  ON:; 

1,632 

5,376 

H/C  HRS  ON: 

2,659 

8,760 

CLG  HRS  SAVED: 

2,340 

HTG  HRS  SAVED: 

3,744 

C/H  HRS  SAVED: 

NSC 

36600 

DDCH 

30100 

OPT 

305 

CHWR 

I7.5 

CNWR 

0 

OAR 

5.67 

G-683 


G-684 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE; 
PREPARED  BY: 


1406-001 

16-Sep-95 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0817 

BUILDING  NAME: 

MNT  HANGAR  AVUM 

Building  UA: 

9,255^ 

CONDITIONED  SOFT: 

40,061 

System  Type: 

1 

i 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-1 

Catagory  Number:  jConstruction:  'Use: 

Occupancy  HRS: 

Occupancy  Days: 

1  SiMETAL  PANEL  AND  CMU  VEH  MAiNT  SHOP 

j0700-1800 

:M-F 

Weeks  of  Winter: 

32^ 

Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEOULE  • 

SUN:  MON:  TUE: 

VVED: 

THURf  ^ 

FRI: 

^^satZ^ 

PRES  START: 

'  0 

1  0 

Ol 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

^  24 

24 

24 

24 

REQ  START: 

0 

6 

7 

6 

1 _ 7 

6 

0 

REQ  STOP: 

0 

17  : 

17 

_ 17 

zim  z 

17 

0 

. . . 


Motor  HP: 


2.00 


HP  Effic: 


0.71 


Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

3,769,000 

BLR  CAP  OUTPUT  (BTUH): 

3,015,000 

pbURSOALCUL^'hoM 

V> 

. .i  ' 

REQUIRED 

PRESENT 

HRA^R 

HRTTR 

CLG  HRS  ON: 

1,020 

3,360 

HTG  HRS  ON: 

1,632 

5,376 

H/C  HRS  ON: 

2,659 

8,760 

CLG  HRS  SAVED: 

2,340 

HTG  HRS  SAVED: 

3,744 

C/H  HRS  SAVED: 

6,101 

CONSTANTS  ^ 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH:| 

40600 

OPT:; 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-685 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 
1 6-Sep-95 


BLDG:  0817 

BUILDING  NAME: 

MNT  HANGAR  AVUM 

ILduiAT 

MiON 

System  Type:  ;1 

System  Name:  Small  hot  water  boiler 

System  Number:  iBLR-1 

#2 

a 

..i  •  a  • 

Schedule  ST/SP 

0.00 

6.294.14; 

OM. 

Opt  ST/SP 

0.00 

512.74; 

0.00, 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

6,806.88 

0.00 

Economizer 

0.00 

0.00 

0.00 

Venti  lation/Reci  rcu  lation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

21.37 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

lava  ..TOTAL^'  I 

21.311  ‘  '*•«*: 

Ifunctn' 

NfeCOS 

Ab 

PQINTS 

1 

Scheduled  start/stop  control  - 

HW 

2 

0 

0  0  $277.00 

2 

4 


Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


0 

0 


0 

2 


3 

0 


$836.00 

$330.00 


C-r. 


3 


G-686 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY ; 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 


BLDG:  0817 


Building  UA:I 


BUILDING  NAME:  MNT  HANGAR  AVUM 

^5^  ~  CONDITIONED  SQ^ 


System  Type:  8  _ 

System  Nam^Air  cooled  DX  compressor 
System  Numt>er:fcH-1 


Catagory  Number:  jConstruction:  iUse: 

TBRICKANDCMU  |BATTAU0N' 


Occupancy  HRS:  Occupancy  Days: 

'0700-1800  |M-F;  SAT 


Weeks  of  Winter:; 
Weeks  of  Summer:! 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP 

24 

24 

24 

24 

24 

24 

24 

REQ  START 

0 

6 

7 

6 

3  "T 

6 

_ _ 0 

REQ  STOP 

0 

17 

17 

17 

_  15 

17 

0 

\  '  '«V' 

wDiTfSjS::.?!! 

KiliiSSI 

a'v 

iONI 

'.A'  tSv-:  . 

\  j'f  : 

Motor  HP: 

*0.00 

HOAUHC: 

16.2 

HP  Effic: 

0.64 

HOAUH: 

26.1 

Load  Factor: 

"o^'o 

COAUHC: 

0.000257 

CFM-HTG: 
CFM-CLG: 
~  %QA: 
%Area: 

”  chilIer^aiRton^ 

KW-TON: 
BL^AP  INPUT  (BTUH): 
^^AP  OUTPUT  (BTUH): 


REQUIRED  "present 


HOAOHC: 

HOAOH: 

COAOHC: 

COAOC: 
DC  duty” 
“d^DEMAND: 
ECC: 
ECHC:“ 
"nSUCHC:" 

NSUCCr 

ddcchcT 

DDCC^:' 


33.3 

53T5 

0^115 

“o^Soi 

6T1T 

oTi7 

0.00021 

abo’6o795 

0'00094’1 
~a00’249 
0r6002~33 
”  0.^616 


CLG  HRS  ON: 

1.020 

3,360 

NSC: 

36600 

HTG  HRS  ON: 

1,632 

5,376 

DDCH: 

30100 

H/C  HRS  ON: 

2,659 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,340 

CNWR: 

0 

HTG  HRS  SAVED: 

3,744 

OAR: 

5.67" 

C/H  HRS  SAVED: 

6,101 

G-687 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 


EMC  NO:  1406-001 
DATE;  16-Sep-95 


LOCATION:  FT  RILEY,  KS 

PREPARED  BY: 

BLDG:  0817 

BUILDING  NAME:  MNT  HANGAR  AVUM 

sy'cALdULAifipN  Nummary  " 

System  Type:  8 

System  Name:  Air  cooted  DX  compressor 

System  Number:  €H-1 

Schedule  SUSP 

o.oo' 

.00| 

0.00 

Opt  ST/SP 

0.00 

o.oo; 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

O.CX) 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

o.oo” 

0.00 

DDC  Control 

0.00 

~0^~ 

”  0.00 

HW  OA  Reset 

0.00 

0.00 

'  '  0.00 

Chilled  Water  Reset 

0.00 

70.00 

■  ~  0.00 

Condenser  Water  Reset 

0.00 

”Foo 

0.00 

Chiller  Demand  Limit 

3.37 

~oToo 

0.00 

o  rvA 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


$243.00 


•swSj'feX? 


G-688 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY : 

ENERGY  CALCULATION  PARAMETERS _ 


BLDG:  0817 


BUILDING  NAME:  MNT  HANGAR  AVUM 


Building  UA;i 


9,255 


CONDITIONED  SOFT: 


40,061 


System  Type:i8 


System  Number:|CH-2 


System  Name: [Air  cooled  DX  compressor 


Mmmzyn- 

Catagory  Number:  iConstruction: 

jUse: 

lOccupancy  HRS: 

Occupancy  Days: 

!  7IBRICK  AND  CMU 

BATTALION 

0700-1800 

;M-F;  SAT 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

iYSTlMOPiR^TlNG: 

SCHEDUi 

.vrc>= 

sm 

MON: 

TUE:  WED: 

THUR:  FRI:  SAT; 

PRES  START:  C 

0 

0 

_g 

0  0  0 

PRES  STOP:  24  24 

24 

24  24  24 

REQ  START:  C 

6 

7 

l6 

7  6  0 

REQSTOP:  C 

17 

17 

17 

15  17  0 

coi^TAi£rs^''^-^f 

INPUTS 

.'.:i  t  * 

Motor  HP 

0.00 

HOAUHC: 

16.2 

HP  Effic 

0.64 

HOAUH: 

26.1 

Load  Factor 

0.80 

COAUHC: 

0.000257 

CFM-HTG 

0 

COAUC: 

0.00068 

CFM-CLG 

0 

HOAOHC: 

33.3 

%OA 

0% 

HOAOH: 

53.5 

®/oArea 

0% 

COAOHC: 

"0.0^115 

CHILLER  CAP  (TONS) 

4 

COAOC: 

a00"305 

KW-TON 

1.10 

~  DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH) 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

0 

ECC: 

■  aooo2i 

ECHC: 

6.0000795 

NSUCHC: 

0.000941 

(IdURitiAL&UllATIO 

;  NSUCC: 

0.00249 

nnf'puc* 

~6^o62~33 

!  RPGUIRFD  PRESENT 

Liuv^urto. 

HRrrR 

HRTiTR 

DDCCC: 

0.000616 

CLG  HRS  ON: 

1,020 

3,360 

^  NSC: 

36600 

HTG  HRS  ON: 

1,632 

5,376 

DDCH: 

"~3"6ioo 

H/C  HRS  ON: 

2,659 

8,760 

OPT: 

305 

~  CHWR: 

17.5 

CLG  HRS  SAVED: 

2,340 

CNWR: 

0 

HTG  HRS  SAVED: 

3,744 

OAR: 

5767 

C/H  HRS  SAVED: 

6,101 

G-689 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY; 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 


.  r-?'  '■- 

Motor  HP: 

0.00 

HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

8 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH); 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

iDURS  jCALCilLATIQIiS 

;  V . 

REQUIRED  PRESENT 

HR/YR 

HRA'R 

CLG  HRS  ON: 

1.020  3,360 

HTG  HRS  ON: 

1,632  5,376 

H/C  HRS  ON: 

2,659  8,760 

““  CLG  HRS  SAVEDi 

2,340 

HTG  HRS  SAVED:  “ 

3,744’ 

C/H  HRS  SAVED: 

6,101 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0,17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

'oTo’5o94T 

NSUCC: 

o'oo”249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

. 305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

^7 

G-691 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 


BLDG: 


BUILDING  NAME:  MNT  HANGAR  AVUM 


System  Type: 

i8 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

iCH-3 

Schedule  STASP 

0.00: 

.00; 

0.00 

Opt  ST/SP 

0.00 

0.00| 

0.00 

Duty  Cycle 

0.00' 

0.00: 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

140.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

6.73 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  I 


17  Scheduled  start/stop  control  -  DX  1 

Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 

/  ■  ",  ' :  , ...  i;V’  '  v;-  ■  •  "  total;  .  -  :  :i  ^  ^  /; 


$243.00 


$2«.00 


G-692 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0817 

BUILDING  NAME:  MNT  HANGAR  AVUM 

Building  UA: 

9,255; 

CONDITIONED  SOFT: 

40,061 

System  Type:  16 

System  Name:!Heating  and  Ventilating  Unit 

System  Number:iH&V-1 

ICatagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

1  SiMETAL  PANEL  AND  CMU  YEN  MAINT  SHOP  0700-1 800 

IM-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

^yfaillOPEt^fWGSCH^DaLE 

SUN:  MON:  TUE:  WED: 

THUR;  FRI:  SAT: 

PRES  START:  0  0 

0  0 

0  0  0 

PRES  STOP;  24  24 

24  24 

24  24  24 

REQ  START:  0  6 

7  6 

7  6  _ 0 

REQSTOP:  Q  .  _17. 

17  17 

15  17  0 

=;:v 

Motor  HP:  ' 

10.00 

HOAUHC: 

0 

HP  Effic: 

0.86 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

14,678 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

100% 

HOAOH: 

0 

%Area: 

5% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON; 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

ai7 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

REQUIRED  PRESENT 

DDCCHC: 

0.000161 

HR/YR  HRA'R 

DDCCC: 

0.000426 

CLGHRSON:  1,020 

3,360 

NSC: 

94300 

HTGHRSON;  1,632 

5,376 

DDCH: 

““  40600 

H/C  HRS  ON:  2,659 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED;  2,340 

CNWR: 

0 

HTG  HRS  SAVED:  3,744 

OAR: 

5.67 

C/H  HRS  SAVED:  6,101 

G-693 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #;  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 
1 6-Sep-95 


BLDG:  0817 


BUILDING  NAME:  MNT  HANGAR  AVUM 


System  Type: 

16 

System  Name: 

iHeatiRg  and  Ventilating  Unit 

System  Number: 

IH&V-I 

r  Hmactr™  '".rt  • 

Schedule  ST/SP; 

0.00' 

26.042.18; 

0.00 

Opt  SUSP 

0.00 

2.121.49i 

0.00 

Duty  Cycle 

0.00 

O.OOi 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

43.64 

Sub  Total 

0.00 

28,163.67 

43.64 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

18.79 

HW  OA  Reset 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00^ 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

-  V',-  TOTAL 

-  ■  0.00] 

T  48,163.^:/ 

:  '62.42^  , 

30 

33 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


0 

0 


0 

0 


3 

0 


$348.00 


$813.00 

$272.00 


G-694 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 


BLDG:  0817  BUILDING  NAME:  M NT  HANGAR  AVUM 


Building  UA:i  9,255  CONDITIONED  SOFT:  40.061 


System  Type:!16  _ 

System  Name:lHeating  and  Ventilating  Unit 


System  Number:|H&V-2 


Catagory  Number: 

Construction:  Use: 

lOccupancy  HRS: 

Occupancy  Days: 

13 

METAL  PANEL  AND  CMU  VEH  MAINT  SHOP 

0700-1800 

M-F 

I  Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

iSYSTEM  bPElWTNG  S 

KJHEbUliE  :  r 

T  - 

ESS 

'''  .  . — . 

MON:  TUE: 

WED: 

THUR:  FRI: 

SAT: 

PRES  START:  0 

0  0 

0  0 

0 

PRES  STOP:  24 

24  24 

24 

24  24 

24 

REQ  START:  0 

6  7 

7  6 

_ _0 

REQSTOP: _ 0 

17 _ 17 

_1I 

15  17 

_ 0 

iNPtnsiSfS'fStS' 

CONSTANTS 

Motor  HP: 

10.00 

HOAUHC 

0 

HP  Effic: 

0.86 

HOAUH 

0 

Load  Factor: 

0.80: 

COAUHC 

0 

CFM-HTG: 

14,678 

COAUC 

0 

,  CFM-CLG: 

0 

HOAOHC 

0 

%OA: 

100% 

HOAOH 

d 

%Area: 

5% 

COAOHC 

d 

CHILLER  CAP  (TONS): 

0 

COAOC 

0 

KW-fON: 

0.00 

DC  DUTY 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND 

0.17 

. . 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC 

ECHC 

d 

NSUCHC 

0.000105 

iSORTcKiCULltl^ 

laiiSiiiSi 

' 

NSUCC 

0.000278 

.1  . . 

DDCCHC 

0.000161 

I  RPOIItRPD  PRESENT 

;  HR/YR  HR/YR 

DDCCC 

0.000426 

CLGHRSON: 

1,020 

3,360 

NSC 

94300 

HTG  HRS  ON: 

1,632 

5,376 

DDCH 

40600 

H/C  HRS  ON: 

2,659 

8,760 

OPT 

305 

_ 

_  _ 

CHWR 

17.5 

CLG  HRS  SAVED: 

2,340 

CNWR 

0 

HTG  HRS  SAVED: 

3,744 

OAR 

5.67 

C/H  HRS  SAVED: 

6,101 

G-695 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION :  FT.  Rl  LEY,  KS  PREPARED  BY : 


BLDG;  0817 

BUILDING  NAME:  MNT  HANGAR  A^^^ 

System  Type: 

16 

System  Name: 

IHeatIng  and  Ventilating  Unit 

iSystem  Number: 

|H&V-2 

r j'-'  kVSttl^fe J 

r;  ".-i  MHftfF: 

Schedule  ST/SP 

0.00; 

26,042.181 

0.00 

Opt  ST/SP: 

0.00 

2,121.49 

0.00 

Duty  Cycte 

0.00 

0.00: 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

43.64 

Sub  Total 

0.00 

28,163.67 

43.64 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

18.79 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

~  0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

7  .  TOTAL  1  -  ■. 

f1iS4%i5,82.42i  fc/s-oo 

-v  .  .  ..  ' 

JPOINIS  POINTS  POINTS  lOINIRS 


IdoIPISIO'' 


18  Scheduled  start/stop  control  -  AHU;  1  0 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit  0  1 

33  Outside  air  damper  ventilation  and  0  1 

recirculation  control  -  AHU 

TOTAL:f|r-_  2  _  . 


0 

0 


1 


3 

0 


$348.00 


$813.00 

$272.00 


G-696 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0817  BUILDING  NAME:  MNT  HANGAR  AVUM 

I  Building  UA:|  9,255|  :  CONDITIONED  SOFT?  To^sT 


System  Type:  16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

CO 

X 

Pyjj^gjaTniPiiiii 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

ISjMETAL  PANEL  AND  CMU 

VEH  MAIN!  SHOP 

'0700-1800 

;M-F 

Weeks  of  Winter: _ ^ 

Weeks  of  Summer:  20 


^STEM  OPERATING  SCHEDULE 

V^D: 

EiiiSi 

.5  tSi'ssI  'i 

SUN: 

MON:  TUE: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0  ' 

0 

_ _q 

PRES  STOP: 

24 

24 

24 

24 

24 

_ [24 

REQ  START: 

0 

, _ 6 

T 

~6  ^ 

7 

6 

ZIZl 

REQSTOP: 

0 

17 

17 

17 

15 

17 

0 

Motor  HP: 

10.66 

HP  Effic: 

0.86 

Load  Factor: 

0.80 

CFM-HTG: 

14,678 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

5% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED  PRESENT 

HR/YR  HRA'R 

CLGHRSON:  1,020 

3,360 

HTGHRSON:  1,632 

5,376 

H/C  HRS  ON:  2,659 

8,760 

CLG  HRS  SAVED:  2.340 

HTG  HRS  SAVED:  3,744 

C/H  HRS  SAVED:  6,l6T 


CONSTANTS  j 'ir  ^ 

...  \X"c  ::T.  ..2' 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000105 

NSUCC 

0.000278 

DDCCHC 

0.000161 

DDCCC 

0.000426 

NSC 

94300 

DDCH 

40600 

OPT 

305 

CHWR 

~  17^5 

CNWR 

0 

OAR 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


BLDG:  0817 

BUILDING  NAME:  MNT  HANGAR  AVUM 

ISaf^LdyijifipCsMMAR^ 

System  Type: 

16 

'System  Name: 

^Heating  and  Ventilating  Unit 

'System  Number: 

!H&V-3 

Schedule  ST/SP; 

o.oo: 

26,042.18! 

O.OOi 

Opt  ST/SP 

0.00; 

2,121.49! 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

43.64 

Sub  Total 

0.00 

28,163.67 

43.64 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

18.79 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

.i''  OMi  “ 

7  821421'^ 

KiDMCS 

ifuncto: 

r.'  No.^! 


30 

33 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


0 

0 


„  j:  r' '  i-'-L  b.  r-'  '• 


$348.00 


$813.00 

$272.00 


G-698 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

01-94-D-0033  DATE:  16-Sep-95 

-EY.  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0817  BUILDING  NAME:  MNT  HANGAR  AVUM 

Building  UA:;  9,255*  r  CONDiriONED  SOFT: 


System  Type:  16 _ 

System  Name:  Heating  and  Ventilating  Unit 
System  Number:  H&V-4 


_ _ 

jCatagory  Number:  {Construction:  jUse:  ~~ 

j  1 3|METAL  PANEL  AND  CMU  VEH  MAINT  SHOP 

I  Weeks  of  Winter:'  32 

Weeks  of  Summer:  20 


Occupancy  HRS: 
0700-1800 


Occupancy  Days: 
"ilVFF 


iiiiiQPER 

^INGS 

-CUiPLU 

01  -(f. 

‘‘"r  ..  ^ 

S.UN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

!  0 

0^ 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

7 

6 

7 

-  - 

0 

REQ  STOP: 

0 

17 

~T7 

15 

17 

d 

Motor  HP: 

10.00 

HOAUHC: 

0 

HP  Effic: 

0.86 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

d 

CFM-HTG: 

14,678 

COAUC: 

0 

CFM-CLG: 

d 

HOAOHC: 

0 

%OA: 

100% 

HOAOH: 

0 

%Area: 

5% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 
BLR  CAP  INPUT  (BTUH):^ 
“bLR  CA^P  OUTPUT  (^UH)? 


REQUIRED  PRESEi^~ 
HRTYR  HRfYR 


CLG  HRS  ON: 
l^TGHRSON: 
H/C  HRS  On7 


CLG  HRS  SAVED: 

2.340 

HTG  HRS  SAVED: 

3,744 

C/H  HRS  SAVED: 

6,101 

DC  DUTY: 

D^Eh^l^Dr 

ECC:~ 

ech^ 

N^CHCr 


o.T? 

~o 

d 

“o.o'ooios 


NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

d^67 

G-699 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 


BLDG;  asn 

BUILDING  NAME:  MNT  HANGAR  AVUM 

System  Type: 

16 

System  Name: 

iHeating  and  Ventilating  Unit 

System  Number: 

iH&V-4 

Mmr 


Schedule  ST/SP; 

0.00: 

26,042.18’ 

0.00 

OptST/SPi 

0.00 

2,121.49: 

0.00: 

Duty  Cycle 

0.00 

o.oo: 

o.oo: 

Demand  Limit 

0-00 

o.oo; 

0.00 

Night  Setback 

~“~aoo 

0.00 

43.64 

Sub  Total 

0.00 

28,163.67 

43.64 

Economizer 

0.00 

o.oo; 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

18.79 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Aiarms 

;  TOTAL 


28,163.67 


fuKfSTf  '■  — 

^j^CTN^  OMCSAPPUCA'nO^i 


J  APPLICATION  .  DO  lAO’  DI  '  Al 


18  Scheduled  start/stop  control  -  AHU;  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit  0 

33  Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 


$348.00 


$813.00 

$272.00 

$1,433.00 


G-700 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0817  BUILDING  NAME:  MNT  HANGAR  AVUM 


Building  UA:  9,255  CONDITIONED  SOFT:  40,061 


System  Type:i16 


System  Name:|Heating  and  Ventilating  Unit 


System  Number:  H&V-5 


jCatagory  Number:  jConstruction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

13|METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800 

:M-F 

Weeks  of  Winter:  _ ^ 

Weeks  of  Summer:;  20 


j^VSTEM  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

_ _24 

_ 24 

24 

24 

24 

REQ  START: 

0 

6 

"~l6 

7 

6 

0 

REQ  STOP: 

0 

17 

JZ 

_ 15 

17 

0 

Motor  HP: 

2.00 

HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG: 

3,800 

CFM-CLG: 

0 

%OA: 

"  100% 

%Area: 

8% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

d 

BLR  CAP  OUTPUT  (BTUH): 

d 

REQUIRED  PRESENT 
HRA^R  HRA^R 


CLGHRSON:  1,020  3,360 

HTG  HRS  ON:  i;63'2  5,376 

H/C  H^S“ONr^  2^9  “  ’  8>60 


CLG  HRS  SAVED 

2,340 

HTG  HRS  SAVED 

3,744 

C/H  HRS  SAVED 

6,101 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.600105' 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-707 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 


BLDG:  0817 


^System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  MNT  HANGAR  AVUM 


Heating  and  Ventilating  Unit 
H&V-5  ~~~ 


Schedule  ST/SP 


5,729.28 


Opt  ST/SP 

o.oo; 

466.73 

o.oo: 

Duty  Cycle 

o-oo: 

0.00; 

0.00^ 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

69.82 

Sub  Total 

0.00 

6,196.01 

69.82 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

30.06 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

^  1  TOTAL  1 

iPSiiPiPi: 

3.00j 

'A.-'  C.’S;; 


■  -r-'-tjjiicsV™cA'ribN‘4? 


POINT  ANOCOST^UMMAIt^^gii 


DO  AO-,:  ■  ^5 

POINTS  POINTS  ^^INTS  IlOIOTS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 


33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


COST 


$348.00 


$813.00 

$272.00 


4  _  :  $1,433.00 


G-702 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0817  BUILDING  NAME:  MNT  HANGAR  AVUM 

Building  UA:|  972^  CONDITIONED  SOFT: 

i  System  Type:  16 _ 

System  Name:  Heating  and  Ventilating  Unit  : 

System  Number:  H&V-6  ' 


1406-001 

16-Sep-95 


iCatagory  Number:  jConstruction:  Use:  _ 

i  13IMETAL  PANEL  AND  CMU  ~  VEH  MAINT  SHOP 


Occupancy  HRS: 

^00-1800 


Occupancy  Days: 
M-F  — 


Weeks  of  Winter: 
Weeks  of  Summer:; 


PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


WED:  THUR: 


24 

24 

24 

24 

6 

7 

6  7 

77z 

17 

17 

17 

...AS 

Motor  HP: 
HP  Effic: 
Load  Factor: 

CFM-HTG: 

”  CFM-CLG: 
%OA: ' 
%Area: 

CHILLER  CAP  (TO^NS^ 
KW-TON : 

^HbLR  C/^N^T  (WuH)^^ 
^L^CAP^TPUT^BT^ 


CLG  HRS  SAVED: 

””7,340 

HTG  HRS  SAVED: 

3,744” 

C/H  HRS  SAVED: 

6]]oJ 

HOAUHC: 

HOAUH:^ 

COAUHC: 

coaucT 
HOAOHCr 
~  HOAOH: 
COMHCr 
CO^C? 
DCDUTY: 
DEMAND:” 

eccT 

EC^: 

NSUCHCr 

”NSUCCr 


REQUIRED 

PRESENT 

DDCCHC: 

HRTfR 

HRA^R 

DDCCC: 

CLG  HRS  ON 

1,020 

3,360 

NSC: 

HTG  HRS  ON 

1,632 

5,3^ 

DDCH: 

H/C  HRS  ON 

2,659 

8,760 

OPT: 

CNWR: 

”0^7 


0.000105 

”0.000278 

o^odi7i 
”0.6b0426 
^4300 
”  ”40600 

s'bs 

17.5 

0 

5767 


G-703 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


BLDG:  0817 

BUILDING  NAME:  MNT  HANGAR  AVUH 

^ I 

System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

iH&V-e 

i 

1 

h'K-'- 

Schedule  ST/SP 

0.00 

4,529.23 

0.00; 

Opt  STASP 

0.00 

368.97 

0.00 

Duty  Cycle! 

0.00 

0.00 

o.oo; 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

43.64 

Sub  Total 

0.00 

4,898.20 

43.64 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

18.79 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

;  TOTAL  1 

'  ';r  '  WO} 

4,898,20 

:  e2.42l\' r 

:  ,  3,00 

,'F  .'.~s  \ 

L 'V*";':-* : ;:i:5  vr-*'  “ 

ivs0rm 

18  Scheduled  start/stop  control  -  AHU;  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit  0 

33  Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 


0 

0 


$348.00 


3  $813.00 

0  $272.00 


G-704 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO 
DATE 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 


BLDG:  0817 


BUILDING  NAME:  MNT  HANGAR  AVUM 


Building  UA:| 


9,255 


CONDITIONED  SOFT: 


40,061 


Ffiii 

M 

rg 

mat 

System  Type: 

26 

j  System  Name: 

Pump  ! 

1  System  Number: 

HWP-1 

iCatagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

1 3IMETAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800 

M-F 

Weeks  of  Winter:; 


32 


Weeks  of  Summer:; 


20 


S¥Si£M  OPERAtlN&^CHEDUClE  ? 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0  : 

o: 

0 

_ 0 

_ 0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

o\ 

6 

7 

6 

7 

6 

0 

REQ  STOP: 

0 

17 

"77 

7  'T  77 

_ 15 

17 

0 

Motor  HP: 


HP  Effic: 


Load  Factor: 


CFM-HTG: 


CFM-CLG: 


_ %OA: 

%Area: 

“chiller  CANTONS): 

KW^ON : 
BLR  CAPIn^tTi^UH^ 
BLR^>~OUTPUf{BtUH): 


2.00 

"0.78 

0 

0 

0% 

~~0% 

0 

“o!oo" 

0 

0 


REQUIRED  PRESENT 
IHRATR  HRZYR 

CLG  HRS  ON;  1,020  3,360 

ITtG  HRS  ON:;  1 ,632  5“376 

H/C  HRS  6n7  2,659  “  8,760 


CLG  HRS  SAVED: 

2,340 

HTG  HRS  SAVED: 

3,744 

C/H  HRS  SAVED: 

6,101 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC; 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC; 

0 

NSUCHC: 

.  'aooo7oi 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94^7 

DDCH: 

“46600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

OAR: 

5.67 

G-705 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


1406-001 
1 6-Sep-95 


BLDG:  0817  BUILDING  NAME:  MNT  HANGAR  AVUM 


System  Type:  26 

System  Name:  Pump 

System  Number:  HWP-I 


Schedule  ST/SP 

0.00 

5,729.28 

0.00 

Opt  ST/SP 

0.00 

466.73 

0.00 

Duty  Cycle 

0.00! 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

6,196.01 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset  0.00  0.00  0.00 


Chiller  Demand  Limit  0.00  0-00 _ 0  00 _ 

Remote  Monitoring,  3.00 

Maintenance,  Run  Time, 


24  Scheduled  start/stop  control  -  10  10  $386.00 

Pump;  Optimum  start/stop  -  Pump; 

Demand  limiting  -  Pump 


G-706 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0817 


BUILDING  NAME:  MNT  HANGAR  AVUM 


Building  UA: 


9,255 


CONDITIONED  SOFT: 


40,061 


System  Type:|25 

System  Name: 

Hot  water  radiation  pump 

System  Number: 

RAD-1  ! 

jCatagory  Number:  {Construction: 


Occupancy  Days: 


{Use: 


13^ETAL  PANEL  AND  CMU  VEH  MAINT  SHOP 


Occupancy  HRS: 
10700-1800 


M-F 


Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


SUN:  MON: 


TUE:  WED: 


THU^ 
0 


FRI: 


SAT: 


PRES  STOP: 

24 

24 

24 

24 

~27 

24 

24 

REQ  START:  [ 

0 

6 

73  6 

6 

0 

REQSTOP: 

0 

17 

17 

"77  17 

zz 

b 

Motor  HP: 


jCONSmtlll- 


10.00 


HOAUHC: 


HP  Effic: 

0.43 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

60% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

PSURS  CACcULAfioM 

REQUIRED  PRESENT 

!  IHRATR 

HRA'R 

CLG  HRS  ON: 

1,020 

3,360 

HTG  HRS  ON: 

1,632 

5,376 

H/C  HRS  ON: 

2,659 

8,760 

CLG  HRS  SAVED: 

2,340 

HTG  HRS  SAVED: 

3,744 

C/H  HRS  SAVED: 

6,101 

HOAUH: 


COAUHC: 


COAUC: 


HOAOHC: 


HOAOH: 


COAOHC: 


COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

b.00'^6 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-707 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY: 


BLDG:  0817 

BUILDING  NAME:  MNT  HANGAR  AVUM 

5, 

System  Type: 

125  1 

System  Name: 

Hot  water  radiation  pump 

System  Number: 

iRAD-1 

Schedule  ST/SP 
OptST/S^ 
Duty  Cycle^ 
Demand  Limit 
Night  Setback 

Sub  Total _ 

Economizer 

Ventilation/Recirculation^ 
DDC  Control 

Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

"  TOTAL  ' 


0.00 

52,083.76i 

0.00, 

0.00; 

4,242.93! 

0.00 

o.oo; 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

56,326.69 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

o.'oo 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

5e,32eM 


I  UMCS - 

^CTN 


liii'-  ;«if?S:|i»OINTS  '  ■  PC>INTS..r  P01^1^:EP€»^: 


Scheduled  start/stop  control  -  HW 
Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 


$570.00 


$570:00 


G-708 


mi 


BUILDING  820 

TACTICAL  EQUIPMENT  SHOP 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


\ 

REQUIRED  PRESENT 

\ 

HR/YR  HR/YR 

CLG  HRS  ON:  840 

3,360 

HTGHRSON:  1,344 

5,376 

H/CHRSON:  2,190 

8,760 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032 

C/H  HRS  SAVED: 

6,570 

coN^ifiis 

'-'D  > 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

"O.OOO94T 

NSUCC: 

.  a00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-709 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG;  0820^^ 


BUILDING  NAME:  TAG  EQUIP  SHOP 


System  Tyi>e: 
iSystem  Name: 
ISystem  Number: 


Air  cooled  DX  compressor 

“accu-1 


Schedule  STtSP\ 
Opt  ST/SPr 
Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  l^seT 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

;  TOTAL  ■ 


MH/yr 


—TYSCALSYSTiM  POINT  AND  COfT  SIJT^V 

I  NO.-  POINTS  POINTS'  PpINTS.  POJ 


k)DVTS  POINTS  POINTS 


Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


iiliSallsSflSiiSSS:' 


cost: 


$243.00 


$243.00 


G-710 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


BLDG:  0820  BUILDING  NAME:  TAG  EQUIP  SHOP 

Building  UA:!  ^5^  CONDITIONED  SOFT:  2^564 


1 

INPCt 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1  I 

'Catagory  Number:  jConstruction: 

iUse: 

iOccupancy  HRS: 

Occupancy  Days: 

TlBRICKANDCMU 

BATTALION 

0700-1800 

IM-F;  SAT 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


§Y§terdPiRATtM^EOU££ 

->r . 

''  '""-iS: 

SUN: 

MON:  TUE: 

WED:  THUR: 

FRI: 

SAT: 

PRES  START: 

o: 

0: 

0 

0 

0 

_ 0 

0 

PRES  STOP: 

24 

24 

24 

24 

~  7^  . 

24 

REQ  START: 

0 

9 

9 

7 

___~^  [ 

— 

REQ  STOP: 

_ __0 

17 

Jl 

_ 17 

"  15 

17  " 

0 

. 


^URSfeALCUUtlQNS 


REQUIRED  PRESENT 
HRZYR  HRA'R 


CLG  HRS  ON: 

WO^ 

3,360 

HTG  HRS  ON: 

1,344 

5,376 

H/C  HRS  ON: 

2,190 

8V760 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032 

C/H  HRS  SAVED: 

6,570 

CON^NTS- 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

07000233 

DDCCC: 

'  o.dooeTo 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

k7’5 

CNWR: 

0 

OAR: 

5.67 

G-711 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  M20 


BUILDI]^  NAME:  TAC  EQUIP  SHOP 

ENERGY  CALCU^ 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1 

Schedule  ST/SP"^ 

Opt  st/sp! 
Duty  Cycle' 
Demand  Limit 
Night  Setback 

Sub  Total _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW^  R^et 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL 


iniSa:- 


0-00, 

49.023.75i 

61.31; 

0.00 

2,230.69: 

. .  [.... . . 

0.00 

0.00 

0.00! 

0.00; 

14.92 

0.00 

0.00 

0.00 

29,675.38 

141.00 

14.92 

80,929.81 

202.31 

0.00 

835.70 

0.00 

0.00 

45.15 

2-85 

0.00 

2,449.30 

i’15’9¥~" 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

a  00 

0.00 

r  : ;  s:;-  f  MKal  systempoint  fi0  cos 

rij, 

.  .  . . 


!  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

i  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

i  Outside  air  damper  economizer 
control  -  AHU 


S.  ;-f  >  4';:'  :y^^r >  5*,: 


:JSP§® 


$348.00 


$1,097.00 

$272.00 

$399.00 


G-712 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16“Sep-95 

JM 


BLDG:  0820  BUILDING  NAME:  TAG  EQUIP  SHOP 

;  Building  UAii  CONDITIONED  SOFT:;  ^64 

!  ^  System  Type:  1  Jk _  ! 

System  Name:  Small  hot  water  boiler _ | 

System  Number:  BLR-1  _ _ j 


20,564 


Occupancy  HRS:  Occupancy  I 

10700-1 800  ~ 


ICatagory  Number:  [Construction: 

mi6n  :  V 

I  1 3iMETAL  PANEL  AND  CMU 

Weeks  of  Winter: 

32; 

Weeks  of  Summer: 

20 

■  ■■ 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

:  0 

0 

0 

_ g 

_ 0 

0 

PRES  STOP: 

24 

24 

24 

_ U 

24 

___  24 

24 

REQ  START: 

0 

9 

7 

9 

"  y 

A 

0 

REQ  STOP: 

0 

17 

17 

_ 17 

15 

'  T7" 

0 

Motor  HP: 
“  HP  Effic: 

Load  Factor: 
”  "CFM-HTG: 
CFM-CLG: 
~~  %OA: 
%Area: 

CHILLER  CAP  (fONS);^ 
KW-TON: 
BLR  CAP  INPUT  (BTUH)T 
^LR  CAP  OUT^-r ^BTUH) : 


10.00 
~  0^^ 
0 

0%' 

15% 

0 

o7do 

“^898^0 

T3T8.OOO 


REQUIRED 

iHR/YR 


PRESENT 

mrm 


CLG  HRS  ON: 

840 

3,360 

HTG  HRS  ON: 

1.344; 

5,376 

H/C  HRS  ON: 

2,190 

8,760 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4.032 

C/H  HRS  SAVED: 

6,570 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

6.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-713 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  0820 


BUILDING  NAME:  TAG  EQUIP  SHOP 


'System  Type:  jl 

System  Name: 

[Small  hot  water  boiler 

System  Number: 

jBLR-1 

I 

y  FWN^if 'ycpSyr 

Schedule  ST/SP; 

0.00 

28,045.43 

o.oo; 

Opt  ST/SP 

o.ooi 

2,121.49 

o.oo; 

Duty  Cycle 

O.OOl 

o.oo: 

o.oo; 

Demand  Limit 

0.00 

o.oo; 

0.00' 

Night  Setback 

o.oo; 

0.00 

0.00 

Sub  Total 

0.00 

30,166.92 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventitation/Recircuiation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

16.43 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

.  _  -  _ 

0.00 

Chiller  Demand  Limit 

0.00 

.  0.00^ 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

4.00 

and  Safety  Alarms 

TOTAL  - 

4M 

2 

4 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


0 

0 


0 

0 


0 

2 


$277.00 


$836.00 

$330.00 


G-714 


EMC  ENGINEERS,  INC. 


PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE; 
PREPARED  BY: 


1406-001 

16-Sep-95 

JM 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0820 


BUILDING  NAME:  TAG  EQUIP  SHOP 


Building  UA:| 


8,561  i 


CONDITIONED  SOFT: 


20,564 


System  Type: 

|16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

HV-1 

[Catagory  Number:  jConstruction: 


Occupancy  HRS: 


lUse: 


Occupancy  Days: 


1 3IMETAL  PANEL  AND  CMU  VEH  MAINT  SHOP 


10700-1800 


;m-f 


Weeks  of  Winter: 

32 

Weeks  of  Summer:* 

20 

SYSTEM OPifgTlNGigHEPU^^  V;  _  .,7-::-'';'’- 


sunP 

MON? 

WED: 

THUR: 

FRl: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

_24 

24 

_ 24 

REQ  START: 

0 

9 

7 

9 

. 7 

_ 9 

0 

REQ  STOP: 

0 

17 

17 

17 

I  ~  ris 

17 

_ g 

rr=&a4i'«':-';S';S''ATii* 


Motor  HP: 


3.00 


HP  Effic: 

0.79 

Load  Factor: 

0.80 

CFM-HTG: 

3,400 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

20% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

^7371 

"'a. -it.-". 

REQUIRED  PRESENT 

HRrrR  HRA^R 

CLG  HRS  ON: 

840 

3,360 

1  HTG  HRS  ON: 

1,344' 

5,376 

H/CHRSON: 

2,190 

8,760 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032' 

1 

C/H  HRS  SAVED: 

6,570 

CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-715 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 


EMC  NO 
DATE 


1406-001 

16-Sep-95 


LOCATION:  FT.  RILEY,  KS 

PREPARED  BY:  JM 

BLDG-  0820  BUILDING  NAME:  TAC  EQUIP  SHOP 

.w.w . 

System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

HV-1 

-i-  -  -  "  ^  f  MStMfttf 

Schedule  ST/SP 

o.od 

9,137.84; 

0.00| 

Opt  ST/SP 

0.00 

691.231 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

o.od 

0.00 

161.46 

Sub  Total 

0.00 

9,829.07 

161.46 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Reclrcu^ation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

69.52 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

.  0.00 

0.00 

*5  r\r\ 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


TOTAL 


0.00! 


9,sss.m: 


3.00 


30 

33 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


0 

0 


0 

0 


3 

0 


$348.00 


$813.00 

$272.00 


. .  ..  j  s  AS  sc  v'  -  v--  . ' ^  t  s  ■  s  •  •  •  .  .  ■  ■  ■  .  :  . . 


G-716 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0820  BUILDING  NAME:  TAG  EQUIP  SHOP 


Catagory  Number:  jConstruction:  lUse:  Occupancy  HRS:  Occupancy  Days: 

13iMETAL  PANEL  AND  CMU  VEH  MAINT  SHOP  10700-1800  ^ii^F 


Weeks  of  Winter: I  32^ 

Weeks  of  Summer:'  20 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRl: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

^ _ _2_4 

24 

24 

24 

_ 24 

24 

24 

REQ  START: 

’o 

9 

7 

.  i 

7 

__9 

REQ  STOP: 

0 

17 

17 

17 

_ 15 

17 

0 

Inpmts  ;  1 

Motor  HP: 

3.00 

HOAUHC: 

0 

HP  Effic: 

0.79 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

3.100 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

. ioo“% 

HOAOH: 

0 

%Area: 

. . ’”'20% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

*0 

COAOC: 

6 

KW-TON: 

aoo 

DC  DUTY: 

’o.^ 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

^  BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

’  0 

ECHO:  0 


iHRA^R  HIVYR 


CLG  HRS  ON: 

840 

3.360 

HTG  HRS  ON: 

1,344: 

5.376 

H/C  HRS  ON:; 

2,190: 

8.760 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

4,032 

C/H  HRS  SAVED: 

6,570 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

’6 

OAR: 

5767 

G-717 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM 


BLDG:  08^ 

BUILDING  NAME:  TAG  EQUIP  SHOP 

i^SEliCOALOTEtloMuliARY  ■' 

System  Type:  i16 

System  Name:  [Heating  and  Ventilating  Unit 

System  Number:  (MAU-1 

! 

_ _ _ 

fv; F0NCl«^?tjH4t 

ggga»^iSpi«Bti^ 

iiiiiiaifefi 

V  :  ',ak  i 

Schedule  ST/SP; 

0.00 

9,137.84 

0.00 

Opt  ST/SP! 

0.00 

691.23 

0.00 

Duty  Cycle! 

0.00 

0.00 

o.oo: 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

161.46 

Sub  Total 

0.00 

9,829.07 

161.46 

Economizer 

0.00 

0.00 

0.00 

Ventilatlon/Recircutation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

“'■^52“ 

HW  OA  Reset 

0.00 

0.00 

OM 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

^  0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL  V- 

«.e»;  9,8:i».07 

23CL^j 

3M 

UMCSAPPLICATHJN  *  7’^  -DO..-  -AO  DI  -a/,  >  AI 


,eosT.f 


18 


30 

33 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

-  • '  ■'  '■  51^;;  TOTAL:' 


0 

0 


0 

0 


3 

0 


$348.00 


$813.00 

$272.00 


$1,433^ 


G-718 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM 


BLDG:  0820  BUILDING  NAME:  TAG  EQUIP  SHOP 

I  Building  UA?  8,561!  CONDITIONED  SOFT:  20,564 

j  System  Type:|l6  _ _ 

I  System  Name:  Heating  and  Ventilating  Unit _ 

i  System  Number:  MAU-2  _ 


ICatagory  Number:  jConstruction:  lUse: 

i  is’metal  panel  and  cmu  maint  shop 


^  A"-' .  -  < 


Occupancy  HRS:  Occupancy  Days: 

“0700-1800 


Weeks  of  Winter: 
Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

'  0 

0 

0 

_ g 

0 

PRES  STOP: 

24 

24 

24 

24 

_ 24 

_ 24 

24 

REQ  START: 

0 

9 

7 

9 

_ 7 

9 

_ g 

REQ  STOP: 

_ 0 

'  :r,-r 

, . '  ' '  ;vi 

17 

17 

17 

__ 

'  . . .  0 

ItftNtS 

Motor  HP: 


HP  Effic: 

0.79 

Load  Factor: 

0.80 

CFM-HTG: 

3,100 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

20% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED 

MR/YR 


PRESENT 

MBZYR 


CLG  HRS  ON: 

840 

3,360 

HTG  HRS  ON: 

1,344 

5,376 

H/C  HRS  ON: 

2,190 

8,760 

CLG  HRS  SAVED: 

2,520 

HTG  HRS  SAVED: 

“”4“032 

C/H  HRS  SAVED: 

6,570 

i'\ !:  'V",'  " 


HOAUHC: 

hoauhT 


COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-719 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM 


BLDG:  0820 

BUILDING  NAME:  TAC  EQUIP  SHOP 

1  ririllR^Y  CALCUU^^^  summS^y  F 

System  Type: 

116 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

|MAU-2 

Schedule  ST/SP 

o.oo; 

9,137.84 

0.00 

Opt  ST/SP: 

0.00 

691.23' 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

161.46 

Sub  Total 

0.00 

9,829.07 

161.46 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

69.52 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL 


9,82?.0Ti 


F:  umST/ 

SiUNCTlI 

F- .  -.NO."';' 


iDd 

■  ;  „■  'PPIN 

Scheduled  start/stop  control  -  AHU;  1 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit  0 

Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 

:n: ;s ■, v 1 j,-.  ■■ , 


SYSTFEM  POINT  AND  COST  t  F:§l 


■'■jpoiNiis' 


iiiifiiS 


$348.00 


$813.00 

$272.00 

I^WIps 


G-720 


BUILDING  833 
AIRCRAFT  HANGAR 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALUTION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0833 


Building  UA:' 


BUILDING  NAME:  AIRCRAFT  HANGAR 
10,1 02 1  CONDITIONED  SQFTT 


1406-001 
1 6-Sep-95 
JM/AMS/AJN 


52,080 


System  Type:|15 _ 

System  Name:  Small  Single  Zone  air  handling  unit 
System  NumberAHU-l 


Catagory  Number:  jConstruction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

TiBRICKANDCMU 

IBATTALION 

0700-1800 

!M-F:  SAT 

Weeks  of  Winter: | 
Weeks  of  Summer: 


SWMdPfefe 

^tiWs 

CHiCfll 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24: 

24 

24 

24 

_ 24 

_ 24 

„  .  24 

REQ  START: 

_ 0 

: _ 6. 

6 

6 

6 

_ 6 

^0 

REQ  STOP: 

~"o, 

17 

17 

17 

_ JZ 

"7^  "17  ^ 

0 

Motor  HP:^  ' 
HP  Effic: 
Load  Factor: 

cfm-htgT 

CFM-CLG: 


_  %OA: 

%Area: 

CHILLER  CAPlfONY)? 

~  I^tonT 

BLR  CAP  INPTit~(BfUHI)r 
¥lr15aP  OUTP^^^^ 


REQUIRED 

HRA^R 


PRESENT 

HRTfR 


CLG  HRS  ON: 
HTG  HRS  ON: 
~H/C  HRS  ONT 


CLG  HRS  SAVED 

2,260 

HTG  HRS  SAVED 

3,616 

C/H  HRS  SAVED 

5,892 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

~~  0^0^41" 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

oVoooeie 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-721 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY 


BLDG:  0833 

f  "  * 

System  Typej _ 

System  Name: 
System  Number: 


BUILDING  NAME:  AIRCRAFT  HANGAR 

;l|gil^CAu:.ui:ATipNMM^^ 


ISmall  Single  Zone  air  handling  unit 
"iAHU-1 


1406-001 

16-Sep-95 

JM/AMS/AJN 


Schedule  ST/SP 

0.00 

1,947.63 

0.00 

Opt  ST/SP 

0.00; 

206.85| 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.52 

0.00 

0.00 

Night  Setback 

0.00 

10,129.32 

0.00 

Sub  Total 

0.52 

12,283.79 

0.00 

Economizer 

0.00 

415.80 

0.00 

Ventilation/Recirculation 

0.00 

56.00 

0.00 

DDC  Control 

0.00 

1,219.68 

0.00 

HW  OA  Reset 

0.00 

OM 

o'oo 

Chilled  Water  Reset 

0.00 

0.00 

“  '  6W 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  I 


:1%t75»2Ti 


i  '^TYPICAL  SYSTEM  POiNIANRC^^ 

-  .  -•  --  -r. 

^  NO.  '  POmiS  POINTS  I^INTS  POINTS  " 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 

*-<  *'“'5  -  ,,.4^  *, 


$348.00 


$1,097.00 

$272.00 

$399.00 

:$2.ii6.6o 


EMC  ENGINEERS,  INC. 


PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406^001 

16-Sep-95 

JM/AMS/AJN 


BLDG:  0833 

I  Building  UA: 


BUILDING  NAME:  AIRCRAFT  HANGAR 

“““  CONDiriONED  soft: 


52,080 


System  Type::i5 


System  Name::Smali  Single  Zone  air  handling  unit 
System  NumberiAHU-2 


*'  '-S'  ' 

Catagory  Number:  Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

7BRICK  AND  CMU  BATTALION 

0700-1800 

M-F;  SAT 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

icv-'  “r : 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0  0 

0 

_ 0 

_ 0 

0 

PRES  STOP: 

24 

24  24 

. 

"  24 

24 

_  2  -4 

REQ  START: 

0 

6  6 

0 

REQ  STOP: 

0 

17  17 

"'l7 

17 

INiPMlES 


Motor  HP 

0.75 

HP  Effic 

0.66 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

1,550 

%OA 

15% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

Hours  cAMsyuT^ 

REQUIRED  PRESENT 


HR/YR  HRA^R 


CLG  HRS  ON: 

1,100 

3,360 

HTG  HRS  ON: 

1,760 

5,376 

H/C  HRS  ON: 

2,868 

8,760 

CLG  HRS  SAVED: 

2,260 

HTG  HRS  SAVED: 

3,616 

C/H  HRS  SAVED: 

5,892 

idNSTANfsiiiliiii; 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

""o 

OAR:  5.67 


G-723 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY; 


1406-001 

16-Sep-95 

JM/AMS/AJN 


BLDG: 


BUILDING  NAME:  AIRCRAFT  HANGAR 

aSHlRGYCALCUiJvtipN'^tal^ 


System  Type: 

15 

System  Name: 

iSmall  Single  Zone  air  handling  unit 

ISystem  Number: 

AHU-2 

i 

^  7BmeiKat^K-;^Sii 

j  Schedule  ST/SP; 

^Ugliigpaiai 

b.ool 

1,890.00 

MBtafjjrr 

IPE 

0.00 

^  MH^r  -  - 

Opt  ST/SPi 

o.oo: 

206.85 

0.00 

Duty  Cycle 

0.00 

o.oo: 

o.oo: 

Demand  Limit 

0.52 

0.00 

0.00 

Night  Setback 

0.00 

8,722.47 

0.00 

Sub  Total 

0.52 

10,819.31 

0.00 

Economizer 

0.00 

358.05 

0.00 

Venti  lation/Reci  rcu  lation 

o.oo" 

48.22 

0.00 

DDC  Control 

0.00 

1,050.28 

0.00 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

L  TOTAL  1  1  - 

12.2T5.«^ 

r-'  "  i  H 

Yvnc®:  sysTCMPoiNTlNBTOsI^^^ 


K-- v: - :V  -r-;  IIYPI^IL  SY$TE1 

t’UMCS^ ■.-g/"' 
lUNClN"'-''-"--"-  UMCS'Ai*PLiq^OI^}>':-  •:! 

18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


SsS  x;Y;  fi.:  ;”L 


ii^S 


k)lSTS ;  POINTS :  PCHNtS  . 


WiSSiMS 


$348.00 


$1,097.00 

$272.00 

$399.00 


G-724 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AMS/AJN 


BLDG:  0833 


Building  UA:| 


BUILDING  NAME:  AIRCRAFT  HANGAR 

lai02  CONDITIONED  SQFTT 


I  System  Type:|1 

!  System  NamerjSmall  hot  water  boiler 

System  Number: {BLR- 1 


Use: 


{Catagory  Number:  jConstruction:  Use: 

!  1 3iMETAL  PANEL  AND  CMU  VEH  MAINT  ^h'O^ 


Occupancy  HRS: 

0700-1800"  ~~ 


Occupancy  Days: 
M-F 


Weeks  of  Winter: 
Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

Q 

0 

_  _ 

0 

0 

PRES  STOP: 

_ 24 

24 

"24 

_ ^ 

_ 24 

24 

724 

REQ  START: 

0 

77776  7! 

6 

7777.1  I 

6 

77 

REQ  STOP: 

0 

""'lY  ~ 

17 

_ 17 

~  iT  7! 

_ 17 

7777o 

Motor  HP: 
HPEf^ 
Load  Factor: 

”  cfm-htg7 

cfm-clg7 

%Area: 

CHILLER  CAPTtONS): 

KW-TON: 

‘  BLRCAPINPUT(BTljH)r 
BLR  CAP  OUTPUT  (BTUH): 


CONSTANTS 


REQUIRED 

HRA^R 


5.00 

1).73 

0.80 

0 

0% 

~6 

6"oo 

l.ooo’^oo" 

'373207000 


PRESENT 

HRA^R 


CLG  HRS  ON 

1.100  3,360 

HTG  HRS  ON 

1 ,760  5,376 

H/C  HRS  ON 

2,868  8,760 

CLG  HRS  SAVED: 
llTG  HRS  SAVED: 
~^/H  HRS  SAVED? 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

o^ooiel 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

1Y5 

CNWR: 

0 

OAR: 

5.67 

G-725 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM/AMS/AJN 


BUILDING  NAME:  AIRCRAFT  HANGAR 

J]Pi§l^^AtCyLATIGN  SUMMARY 


System  Type: 

11 

System  Name: 

iSmall  hot  water  boiler 

1 

^System  Number: 

|BLR-1 

rCTi'.-r 


Opt  ST/SP; 

0.00 

1,250.161 

0.00! 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

o.oo; 

0.00 

0.00 

Sub  Total 

0.00 

16,071.79; 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

HW  OA  Reset 

o.oo" 

0.00 

22.68 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

'  0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

--  TOTAL 


18,071.7* 


TYflCAL  SYSTEM  POINT  AND  COSf  SUMMARY 


NO.  ■  ?  -I 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


TOTAL:  . 


pJ'AiJt?:':' 


'Pci^fi^POMrs''' ' .  .POINTS  'TOINTS  : 


■com 


$277.00 


$836.00 

$330.00 


G-726 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM/AMS/AJN 


BLDG:  0833  BUILDING  NAME:  AIRCRAFT  HANGAR 

Building  UA:i  10.1021  !  CONDITION  ED  SOFT:  52,080 


PWEMINTOR 

I  System  Type: 

8 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

jCH-l 

{Catagory  Number:  jConstruction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

1  TiBRICKANDCMU 

IBATTALION 

0700-1800 

IM-F;  SAT 

Weeks  of  Winter:!  32 

Weeks  of  Summer:!  20 


SYSTEM  OPERATING  SCHEDULE 


V. . ‘.....i..,.  ■  •  -  '  •  ■  '  a?'/: 


PRES  START: 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

_ 2A 

_ 24 

24 

24 

REQ  START: 

_ ^6 

_ _ 6 

_ 6 

6  " 

6 

rz"^o 

REQ  STOP: 

0 

17 

ZI J7 

17 

17 

~“_"p 

0.00 


HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

6 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

Hours  CALCULAfioNs"^ 

REQUIRED  PRESENT 
HRA^R  HRATR 

CLG  HRS  ON: 

1,100 

3,360 

HTG  HRS  ON: 

1,760 

5,376 

H/C  HRS  ON: 

2,868 

8,760 

CLG  HRS  SAVED: 


HTG  HRS  SAVED: 


C/H  HRS  SAVED: 


2,260 

3,616 

5,892 


cpNiTAHii  ^ 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

echcT 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

“36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-727 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
JM/AMS/AJN 


BLDG:  0833 

System  Type: 
System  Name: 
System  Number: 


l^ll^ING  NAME:  AIRCRAFT  HANGAR 


Air  cooled  DX  compressor 

lari 


1;  ^  MNfiTiori 

Schedule  ST/SP 

O.OOi 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00' 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilatfon/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

6.00 

O.CK) 

Chilled  Water  Reset 

0.00 

105.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

5.05 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

i^'v -..^Tom  ■  -l’-.  - 

<  5.05!-'^  /’  ■ 

_ _ L _ _ _ 

r  UMCS"' 
iFUNCTN 
NO.'.v 


'  “ '  ‘  r  '  r:  *  s'"  . 

:;:jR55gi!a^ji^ipss^^iSJS£SiiiM^ 


f  ypdilrs  ■"  'lloiMBfc  jpo^ 


Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 

-  •■'  -  '  -tOTAL:, 


$243.00 


$243.00 


G-728 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY; 


ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM/AMS/AJN 


BLDG:  0833  BUILDING  NAME:  AIRCRAFT  HANGAR 


Building  UA:  10,102  CONDITIONED  SOFT:  52,080 


System  Type:|8 


System  Name:|Alr  cooled  DX  compressor 


Svstem  Number:ICH>2 


jCatagory  Number:  jConstruction:  Use:  iOccupancy  HRS:  Occupancy  Days: 


_ 7IBRICK  AND  CMU  BATTALION _ i0700-1800 _ M-F;  SAT 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


OPERATING  SCHEDULE 


SUN: 


MON: 


THUR: 


FRI:  SAT: 


PRES  START: 

; _ g  _ 

_ g 

0 

0 

0 

0 

_ 0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

~~6 

6 

6 

_ 6 

~~~o 

REQ  STOP: 

17  ^ 

17 

17 

i7 

0 

Motor  HP 

0.00 

HP  Effic 

0.64 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

4 

KW-TON 

1.10 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

REQUIRED  PRESENT 
HR/YR  HRTiTR 

CLG  HRS  ON 

1,100  3,360 

HTG  HRS  ON 

1,760  5.376 

H/C  HRS  ON 

2,868  8,760 

CLG  HRS  SAVED 

HTG  HRS  SAVED 

2,260 

3,616 

C/H  HRS  SAVED 

*  g-g-g^ 

^GdisisOTfs^'v::  :■ 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

Nscr“ 

36600 

DDCH: 

~  "30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-729 


G-730 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE : 

LOCATION;  FT.  RILEY,  KS  PREPARED  BY : 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM/AMS/AJN 


BLDG;  0833  BUILDING  NAME:  AIRCRAFT  HANGAR 

Building  UA:  mToZ  CONDiTIONED  SOFT:  52,080 


System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

I  System  Number: 

H&V-1 

ICatagory  Number:  |Construction: 


Use: 


Occupancy  HRS:  Occupancy  Days: 


13IMETAL  PANELAND  CMU  VEH  MAINT  SHOP 


;0700-1800 


M-F 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

!5YSTiM  OPE]^TiNG  SCHEDUUEl 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRl: 

SAT: 

PRES  START:  0 

0 

0 

0 

0 

0 

^"~0 

PRES  STOP:  24 

24 

24 

_ _24 

_ 24 

24 

24 

REQ  START:  0 

6 

6 

6 

6 

6 

0 

REQ  STOP:  0 

17 

U 

T7 

17  ] 

"iT 

_ _ ^0 

Motor  HP: 

5.00 

HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

10,475 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

15% 

CHiLLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

d 

BLR  CAP  OUTPUT  (BTUH); 

0 

ftbURSCALCUDvtlOilS 

REQUIRED 

PRESENT 

HRIYR 

HRnrR 

CLG  HRS  ON; 

1,100 

3,360 

HTG  HRS  ON: 

1,760 

5,376 

H/C  HRS  ON: 

2,868 

8,760 

CLG  HRS  SAVED: 

2,260 

HTG  HRS  SAVED: 

37616 

C/H  HRS  SAVED: 

5,892 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

d 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

d.000161 

DDCCC: 

0.000426 

NSC: 

943d'd 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AMS/AJN 


BLDG:  0833 


BUILDING  NAME:  AIRCRAFT  HANGAR 

iNlRWfcAtCULAriQS 


System  Type: 

16 

;System  Name: 

iHeating  and  Ventilating  Unit 

System  Number: 

iH&V-1 

I 

Schedule  ST/SP, 
OpiSV^ 
Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  Oi^Rese^ 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

n  TOTAt  ; 


0.00 

13,223.22! 

0.00 

o.oo; 

1,115.34; 

0.00 

0.00 

0.00: 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

142.89 

0.00 

14,338.56 

142.89 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

61.52 

0.00 

0.00  ’ 

0.6b 

0.00 

0.00 

~  0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

FUNCTnI  -  'UMCSAPPUCA^ofe  DO”  '/AO  ^ 
f  NO,-:  „  POINTS  fOlNTS  TOINTS  PO 

18  Scheduled  start/stop  control -AHU;  1  0  0 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit  0  1  0 

33  Outside  air  damper  ventilation  and  0  10 

recirculation  control  -  AHU 

2.'  •  ,0  ■  ' 


COST-:-  -i:- 


$348.00 


■  A,-' 


$813.00 

$272.00 

- : - L_ 

l!t;433.00 


G-732 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM/AMS/AJN 


sr„Y,»P-«vV-. 

S.T 

Motor  HP: 

3.00 

HP  Effic: 

0.79 

Load  Factor: 

0.80 

CFM-HTG: 

7,485 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

15% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

d.oo 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

! 

REQUIRED  PRESENT 

HRA'R  HR/YR 

CLG  HRS  ON 

1,100 

^360 

HTG  HRS  ON: 

1,760 

5,376 

H/C  HRS  ON: 

2,868 

”8760 

CLG  HRS  SAVED: 

2,260 

HTG  HRS  SAVED: 

3,616 

C/H  HRS  SAVED: 

5,892 

fcON$TANIS  "X- 

't  -  — .  ' 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

”  CNWR: 

0 

OAR: 

5.67 

G-733 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM/AMS/AJN 


BLOG:  0833 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  AIRCRAFT  HANGAR 

ENHl^rCALCMLAIION'SyiSMARY 


16 


'Heating  and  Ventilating  Unit 


;h&v-2 


Schedule  ST/SP 

0.00 

8,195.05 

0.00 

Opt  STASP 

0.00 

691.23 

o.od 

Duty  Cycle 

0.00^ 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

142.89 

Sub  Total 

0.00 

8,886.28 

142.89 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0,00 

0.00 

DDC  Control 

0.00 

ooo 

61.52 

“  “  HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

'  ’  '  0.0^0 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


3.00 


TOTAL 


0,00; 


.  204411 ' 


3.00! 


i'-UMCS 


30 

33 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

i.  ,, ,  V .Vi;--- - ' 


0 

0 


0 

0 


3 

0 


$348.00 


$813.00 

$272.00 


0  4  $1,433.00 


G-734 


EMC  ENGINEERS,  INC. 


PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO 
DATE; 
PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AMS/AJN 


ENERGY  CALCULATION  PARAMETERS 


BLDG;  0833  BUILDING  NAME:  AIRCRAFT  HANGAR 


Building  UA:|  10,102  CONDITIONED  SOFT:  52,080 


System  Name;jPump 


System  Number:|HWP-1 


Category  Number:  Construction: 

Use:  Occupancy  HRS: 

Occupancy  Days: 

13 METAL  PANELAND  CMU 

VEH  MAINT  SHOP  0700-1800 

M-F 

Weeks  of  Winter:  _  32^ 

Weeks  of  Summer:  20 


SYSTEM  operating  SCHEPUtC" 

SUN:  MON:  ^TUE: 

WeD: 

'  -  ^'v 

THUR: 

FRI: 

Sil' 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

_ 24  __ 

24 

24 

24 

24 

REQ  START: 

0 

6 

_ 6 

6 

6 

~  6 

0 

REQ  STOP: 

0 

17 

17 

17 

0 

Motor  HP: 

5.00 

HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

pOURS  MuOutAfiQWS 

REQUIRED  PRESENT 
HRTfR  HRnrR 

CLG  HRS  ON: 

1,100 

3,360 

HTG  HRS  ON: 

1,760 

5,376 

H/C  HRS  ON: 

2,868 

8,760 

CLG  HRS  SAVED: 

2.260 

HTG  HRS  SAVED: 

3,616 

C/H  HRS  SAVED: 

5,892 

fcONSTAMTS  , 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHO: 

. ^ 

NSUCHC: 

a 0001 05 

NSUCC: 

0.000278 

^  DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94^66 

DDCH: 

40600 

OPT: 

305 

CHWR: 

”  '17T5 

CNWR: 

0 

OAR: 

5.67 

G-735 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION;  FT  RILEY,  KS 


EMC  NO;  1406-001 
DATE;  16-Sep-95 
PREPARED  BY;  JM/AMS/AJN 


BUDG;  0833 


BUILDING  NAME:  AIRCRAFT  HANGAR 


System  Type: 
System  Name: 
System  Number: 


26 

;pump 

"hwp-1 


Schedule  ST/SP 

0.00 

13,223.22 

O.CK) 

Opt  ST/SP 

0.00 

1,115.34 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

o.oo; 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

14,338.56 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

. .  aoo 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


14,338J6; 


pfiiietNlIj* 


POINT  AND  COST  SUMMARt  - 


V-  , '  -  >  ■S' 


24  Scheduled  start/stop  control  - 

Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


$386.00 


/TOTAL: 


$386.00 


G-736 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0833  BUILDING  NAME:  AIRCRAFT  HANGAR 

""  Building  UA:  10,102  CONDITIONED  SOFT:' _ 


System  Type:j25  _  _ _ _ 

System  Name:|Hot  water  radiation  pump _  I 

System  Number:jRAD-1  ■ 


1406-001 

16-Sep-95 

JM/AMS/AJN 


Catagory  Number:  IConstruction:  Use:  ___ 

IsiwETAL  PANEL  AND  CMU  VEH  MAINT  SHOP 


lUse:  ^  ^cupancy  HRS:  Occupancy  Days: 

rCMU  VEH  MAINT  SHOP  ’0700-1800  iM-F 


Weeks  of  Winter: 
Weeks  of  Summer: 


gtfeWOPEB/ 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0’ 

0 

0 

0 

o’ 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

6 

6 

6 

^  6 

6 

0 

REQ  STOP: 

0, 

17i 

17 

17 

~U 

17 

0 

. . ■: 

Motor  HP: 

2.00 

HP  Effic: 

0.39 

Load  Factor: 

0.80 

^  “  CFM-HTG: 

0 

CFM-CLG: 

0 

%OA; 

0% 

%Area: 

70% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

d 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED  PRESENT 


IHRATR 

HRA^R 

CLG  HRS  ON: 

1,100 

3.360 

HTG  HRS  ON:' 

1,760 

5.376 

H/C  HRS  ON: 

2,868 

”8760 

CLG  HRS  SAVED: 

2,260 

HTG  HRS  SAVED: 

3,616 

C/H  HRS  SAVED: 

5,892 

HOAUHC: 

0 

HOAUH: 

d 

COAUHC: 

0 

COAUC: 

d 

HOAOHC: 

0 

HOAOH: 

d 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH; 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

6 

OAR: 

5.67 

G-737 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0O33  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AMS/AJN 


BLDG:  0833 

System  Type: 
System  Name; 
System  Number; 


BUILDING  NAME:  AIRCRAFT  HANGAR 


iHot  water  radiation  pump 

1rad-i  ~~~~~ 


kWh/yifvj 


Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

“  TOTAL 


Schedule  ST/SPj 

0.00 

11,066.67 

0.00' 

Opt  ST/SP 

0.00, 

933.44; 

0.00: 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00: 

0.00 

0.00 

Sub  Total 

0.00 

12,000.12 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

12,000.12; 


I  --w-mmi 

ruMcs 

i'UNeTN.f:;??;#! 

fe^'  NO. 


TYPicItMiSIW^ 


uMcsAPmcA^.'^j;:  Sf  "  ai^ 

-  POINTS;-;  .POINTS 


Scheduled  start/stop  control  -  HW 
Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 


,  < 

!  ;  .yi'?  -B,, 


■€X)STS‘,»^v 


$570.00 


$570.00 


G-738 


BUILDING  835 
MAP  OPS  BUILDING 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0835 

Building  UA:| 


BUILDING  NAME:  MAF  OPS  BLDG 

4,060  CONDITIONED  SQl^  19,470 


System  Type:|l1 

System  Name::Vahable  Air  Volume  air  handling  unit 
System  Number:iAHU-1 


Category  Number: 

Construction: 

!Use: 

Occupancy  HRS: 

Occupancy  Days: 

7 

BRICK  AND  CMU 

BATTALION 

0700-1800 

M-F;  SAT 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


SUN:  MON:  TUE:  WED:  THUR:  FRI:  SAT: 


PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

. . __g 

_ 6 

6 

6 

6 

e 

0 

REQ  STOP: 

0 

'l7 

17 

. 17 

17 

0 

ppuTt' ?^is?W'C': 

^ ^  ■4''  '  '«* '  V-'  ,  •>  " 

Motor  HP 

7.50 

HP  Effic 

0.83 

Load  Factor 

0.80 

CFM-HTG 

18,500 

CFM-CLG 

18,500 

%OA 

10% 

%Area 

67% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

6 

hOURS  CALCULATIONS  >  - 


REQUIRED  PRESENT 
HRA^R  HRfYR 


CLG  HRS  ON 

1,100  3,360 

HTG  HRS  ON 

1,760  5,376 

H/C  HRS  ON 

2,868  8,760 

CLG  HRS  SAVED 

HTG  HRS  SAVED 

2,260 

3,616 

C/H  HRS  SAVED 

5,892 

cdNimJjilliiiii 

;  -  ,  w;  r>  r’ '' "f  Tf 

HOAUHC 

16.2 

HOAUH 

26.1 

COAUHC 

0.000257 

COAUC 

0.00068 

HOAOHC 

33.3 

HOAOH 

53.5 

COAOHC 

0.00115 

COAOC 

0.00305 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.00021 

ECHC 

0.0000795 

NSUCHC 

"0.OOO94T 

NSUCC 

0.00249 

DDCCHC 

0.000233 

DDCCC 

0.000616 

NSC 

36600 

DDCH 

30100 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5^67 

G-739 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION :  FT.  Rl LEY,  KS  PREPARED  BY; 


1406-001 

16-Sep-95 


BLDG:  0835 


BUILDING  NAME:  MAF  OPS  BLDG 


System  Type: 

11 

iSystem  Name: 

Variable  Air  Volume  air  handling  unit 

ISystem  Number: 

AHU-1 

:0M 


; 


Schedule  ST/SP 

0.00 

34,538.16' 

176.59; 

Opt  ST/SP 

0.00; 

1,642.82 

o.oo; 

Duty  Cycle 

o.ooj 

0.00 

o.oo; 

Demand  Limit 

10.99! 

0.00 

0.00 

Night  Setback 

0.00 

102,573.37 

99.56 

Sub  Total 

10.09; 

138,754.34 

276.15 

Economizer 

0.00: 

4,217.90 

0.00 

Ventilation/Recirculation 

0.00 

145.01 

9.14 

DDC  Control 

0.00 

12,361.90 

81.88 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAt^ 


l56^4T9.1gj 


f:a«35iia 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  VAV  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 

Maintenance  (filter)  alarm  -  AHU 

^  -v.’  ..■■'V’TOTAL: 


FOINtSp  POl»S 


$348.00 


$3,695.00 

$272.00 

$399.00 

$112.00 

$4,826.00 


G-740 


1406-001 

16-Sep-95 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


BLDG: 


0835 

Building  UA:i 


BUILDING  NAME: 

4,060  ^ 


MAF  OPS  BLDG 

”  CONDITIONED  SOFT: 


19,470 


System  Type:  18 


System  Name:|Air  cooled  DX  compressor 
System  Number: |CH-1 


iCatagory  Number:  |Construction: 

Use:  Occupancy  HRS: 

Occupancy  Days: 

^  3BRICKANDCMU 

ADMIN  &  SUPPLY  0700-1600 

M-F 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

_ 0 

_ 0 

_ 0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

_ 24 

24 

24 

24 

REQ  START: 

_6 

6 

'  . . 6 

6 

d 

REQ  STOP: 

0 

. 17 

17 

17 

17 

0 

Motor  HP 

0.00 

HP  Effic 

0.64 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

25 

KW-TON 

1.10 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

HOURS  CALCULATIONS  r 

REQUIRED 

PRESENT 

HRTTR 

HRA'R 

CLG  HRS  ON: 

1,100 

3,360 

HTG  HRS  ON: 

1,760 

5,376 

H/C  HRS  ON: 

2,868 

8,760 

CLG  HRS  SAVED: 

2,260 

HTG  HRS  SAVED: 

3,616 

C/H  HRS  SAVED: 


5,892 


CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC; 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-741 


EMC  ENGINEERS,  INC. 


PROJECT  NAWE:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 


BLDG:  0835 

BUILDING  NAME; 

g^KilliMsaWEglgl 

MAP  OPS  BLDG 

":r-  - 

ISystem  Type: 

8 

iSystem  Name: 

Air  cooled  DX  compressor 

iSystem  Number: 

iCH-1 

kWh/yr 


Schedule  SUSP 

o.oo; 

.00| 

0.00 

Opt  SJfSP 

o.ool 

o.oo! 

0.00 

Duty  Cycle 

o.oo: 

0.00 

o.oo: 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

”'aoo^ 

Chilled  Water  Reset 

0.00 

437.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

21.04 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAt  r 


437.5ffi 


■'  iv-rr''’  “ 

'  NO-.--  -i..-: 


-  ,  SUMMARY 

--  DSKSAPPLICAWON”^  J,J',  '  ’a 


POINIS  :  POIN^  POINTS  POINTS 


■‘‘COST 


17  Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


Hiaiii^iSiiaES 


$243,00 


$243.00 


G-742 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 


BLDG:  0835  BUILDING  NAME:  MAF  OPS  BLDG 

Building  UA:|  4,060  !  (TONDITIONED  SQFtT  1^^ 

I  System  Type:  25 

I  System  Name:  Hot  water  radiation  pump  ; 

j  System  Number:  RAD-1  I 


Category  Number:  Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

3  BRICK  AND  CMU  ADMIN  &  SUPPLY 

10700-1600 

M-F 

Weeks  of  Winter:; 
Weeks  of  Summer: 


PRES  START: 

SUN; 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

0 

_ 0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

_ 24 

REQ  START: 

0 

6 

6 

6 

6 

6 

0 

REQ  STOP: 

0 

17 

17 

_ 17 

_ 17 

17 

0 

Motor  HP:  3.C 

HP  Effic:  0^ 

Load  Factor:  0.8 

CFM-HTG:i 
CFM-CL^~  ~~ 

%OA:^  O' 


%Area: 

CHILLER  CAP  (TONSiT 
KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CA^  OUTPUT  ^UH)r 


REQUIRED 

MR/YB 


CLG  HRS  ON: 
HTG  HRS  ON: 
H/c  h^onT 

"clg“hrs  savedT 

HTG  HRS  SWED: 
C/H  HRS  SAVED: 


PRESENT 

HRA^R 

)  3,360 


HOAUHC: 

~~h6a\jhv 


COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-743 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY: 


BLDG-  0835  BUILDING  NAME;  MAP  OPS  BLDG 

System  Type:  25 

System  Name:  Hot  water  radiation  pump 

System  Number:  iRAD-1 

Schedule  STfSP 

0.00; 

8,748.77' 

0.00 

Opt  ST/SP 

O.OOl 

737.94 

0.00 

Duty  Cycle 

0.00; 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

9,486.70 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

:  TOTAL  !  ? 

OXIOj 

•'  3.00 

FUNC^ 

NO.'/v: 

^ . n..,; - 

4^41  XYPIdALjSX^  POINT  AND  COST  SUMMARY  4  ,vf  1 

J  in’- 

4/^  ""POINTS^;  points  • ' points,  points. i-./t:;; '  ■: 

23  Scheduled  start/stop  control  -  HW 
Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 


l'i  :557o.oo 


G-744 


BUILDING  840 

VEHICLE  MAINTENANCE  SHOP  ORG 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  PATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 


_ %OA: _ 15% 

%Area:  20% 

CHILLER  CAP  (TOTjS) :  0 

___  ___ 

BLR  CAP  INPUT  (BTUH):  0 


BLR  CAP  OUTPUT  (BTUH): 


0 


REQUIRED  PRESENT 
HR/YR  HR/YR 


CLG  HRS  ON:  900  3,360 

HT^HRSON?  1,440  5’376 

H/C  HRS  ON:  2,346  8, TOT 

CLG  HRS  SAVE^  2,460 

HTG  i«s  s^edT  o.ooe” 

C/H  H^^VED:  6^14 


C0NstAriTl^iii£Sli» 

f'-'' 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC; 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHO: 

0^0^00795 

nsuchcT” 

~~0.'00094T 

NSUCC: 

0.00249 

DDCCHC? 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

301^0 

optT 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

’5.67 

G-745 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALUVTION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 


EMC  NO: 
DATE: 


1406-001 

16-Sep-95 


LOCATION:  FT.  RILEY,  KS 

PREPARED  BY: 

BLDG;  0840  ___ 

BUILDING  NAME: 

VEHICLE  MNT  SHOP  ORG 

System  Type:  15 

System  Name:  iSmall  Single  Zone  air  handling  unit 

System  Number:  AHU-I 

mM  FWNCTi^ai*^ 

.iiTiitii®!®:;’ 

Schedule  SUSP' 

O.OOj 

8,119.66; 

22.75 

Opt  ST/SP 

o.ooi 

36B.97: 

0.00 

Duty  Cycle 

o.oo; 

0.00 

0.00 

Demand  Limit 

2.47 

0.00 

0.00 

Night  Setback 

0.00 

8,811.35 

27.89 

Sub  Total 

2.47 

17,299.98 

50.64 

Economizer 

0.00 

272.35 

0.00 

Ventilation/Recirculation 

0.00 

17.17 

1.08 

DDC  Control 

0.00 

798.21 

22.94 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

i  TOTAL  nZZ 

'74^ 

Scheduled  start/stop  control  -  AHU 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


0 

0 


2 

1 


0 

0 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116,00 


G-746 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION :  FT.  Rl  LEY,  KS  PREPARED  BY 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 


BLDG:  0840 

BUILDING  NAME:  VEHICLE  MNT  SHOP  ORG 

Building  UA: 

3,810!  CONDITIONED  SOFT:  9,152 

System  Type: 

1  : 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-1 

Catagory  Number: 


IConstruction; 


131 


lUse: 


{Occupancy  HRS: 


Occupancy  Days: 


{METAL  PANEL  AND  CMU  VEH  MAINT  SHOP 


i0700-1800 


M-F 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20{ 

......  TUE:  WED:  THUR:  FRI:  SAT: 


PRES  START:  T 

0^ 

0 

_ a 

0 

0 

0  ^ 

0 

PRES  STOP:  ^ 

24 

24 

__24 

24 

24 

24 

24 

REQ  START:  “ 

0 

7 

7 

7 

0 

REQSTOP: 

0 

16 

16 

16 

16 

0 

Motor  HP: 

1.50 

HP  Effic: 

0.74 

Load  Factor: 

0.80 

1  CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

'600,000 

BLR  CAP  OUTPUT  (BTUH): 

480,000 

BraiiMmiLATONS- . 

'  V  .  -f  ?fl  < 

-.'a.:-  „..o.  -i  . 

REQUIRED  PRESENT 

!  iHRA^R 

HRIYR 

CLGHRSON: 

900  3,360: 

HTG  HRS  ON: 

1,440  5,376. 

H/C  HRS  ON: 

2,346  8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

esaftS^SlIMS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

~'0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR:; 

17.5 

CHV^: 

0 

OAR: 

5.67 

G-747 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION :  FT.  Rl  LEY,  KS  PREPARED  BY : 


BLDG:  0840 


BUILDING  NAME: 


VEHICLE  MNT  SHOP  ORG 


iSystem  Nam«: 


iSystem  Number:  ! 

BLR-1 

Schedule  ST/SP 

0.00; 

4,761.501 

o.oo; 

Opt  ST/SP 

0.00 

368.97: 

0.00 

Duty  Cycte 

0.00 

0.00; 

0.00' 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

5,130.46 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.^ 

HW  OA  Reset 

0.00 

0.00 

3.40 

“  billed  Water^set 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

d.oo 

0.00 

Chiller  Demand  Limit 

0.00 

OLOO 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

- 

S»m46 

;  -  . 

‘  4.W 

. . t'-'iiz',. _ . _ . 

V"  -.UMCS  appucapopt  : 


NO.:-:t';  POINTS  POINTS  POINTS 


-■'••AI- 

POINTS 


i  'L,  „f:;, 

"I  J.  ”  >4"?: 


2 

4 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


0 

0 


0 

0 


0 

2 


,  I"  ;••,!*'- 


$277,00 


$836.00 
$330.00 


G-748 


EMC  ENGINEERS.  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY : 

ENERGY  CALCULATION  PARAMETERS _ 

BLDG:  0840  BUILDING  NAME:  VEHICLE  MNT  SHOP  ORG 

I  Building  UA:|  3.810  CONDiTIONED  SOFT:  .  _  _9152 


w 

i 

;  If  -  '  -  - 

System  Type: 

8 

System  Name: 

Air  cooled  DX  compressor  | 

System  Number:|CH-1  1 

Category  Number:  Construction: 

Use: 

jOccupancy  HRS:  Occupancy  Days: 

!  7|BRICKANDCMU 

iBATTALlON 

;0700-1800  M-F;SAT 

Weeks  of  Winter:; 

32 

Weeks  of  Summer: 

20 

System  bPER«tiNGibHEliji^ 

1.'  • 

mmrnmmrnmgmm 

SUN:  MON:  TUE: 

WED: 

THUR:  FRI: 

SAT: 

PRES  START:  0  0 

0 

0 

0  0 

0 

PRES  STOP:  24  24 

~  24 

24  24 

24 

REQ  START:  0  7 

~7 

7 

_ 

0 

REQSTOP:  0  16 

16 

16 

16  16 

0 

. . o.'oo 

Motor  HP: 

HOAUHC: 

16.2 

HP  Effic: 

0.64 

HOAUH: 

26.1 

Load  Factor: 

0.80 

COAUHC: 

0.000257 

CFM-HTG: 

0 

COAUC: 

0.00068 

CFM-CLG: 

0 

HOAOHC: 

33.3 

%OA: 

0% 

HOAOH: 

53.5 

%Area: 

0% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS): 

6' 

COAOC: 

0^00305 

KW-TON: 

1.10 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.00021 

ECHC: 

0Tb0OO7”95 

NSUCHC: 

0.000941 

CALCUUTibNS 

~  NSUCC: 

‘  o76oS9 

1  REQUIRED  PRESENT 

iHR/YR  IHR/YR 

UlJOUnU. 

u.uuuzoo 

DDCCC: 

0.000616 

CLG  HRS  ON: 

900  3,360 

NSC: 

. . .  36600 

HTG  HRS  ON: 

1,440  5,376 

DDCH: 

ToW 

H/CHRSON: 

2,346'  8,760 

OPT: 

30^ 

CHWR: 

. ~'~~r7.b 

CLG  HRS  SAVED: 

2,460 

CNWR: 

0 

HTG  HRS  SAVED: 

^936 

OAR: 

5l67 

C/H  HRS  SAVED: 

6,414 

G-749 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 


BLDG:  0840 

System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  VEHICLE  MNT  SHOP  ORG 


Air  cooled  DX  compressor 


Schedule  SJfSP 

0.00’ 

.00' 

0.00 

Opt  ST/SP 

0-00; 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

o.oo' 

o.oo: 

0.00 

Night  Setback 

0.00 

0.00: 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0,00 

0.00 

0.00 

Ventilation/Recircuiation 

0.00 

0-00 

0.00 

DDC  Control 

0.00 

0-00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

105.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

5.05 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

joTAL  ■  1-  ' 

.S.05; 

3*00 

1 7  Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


lYWCALS^^lliyi  PO|(ttA!«5  C?0$T  SUWR^^ 


-  |^]p|Rg;iqdl|DlM^ 


$243.00 


TOTAL: 


:|243.(K} 


G-750 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT,  RILEY,  KS  PREPARED  BY; 

_ ENERGY  CALCULATION  PARAMETERS 


BLDG:  0840  BUILDING  NAME:  VEHICLE  MNT  SHOP  ORC 


1406-001 
1 6-Sep-95 


Building  UA:! 


BUILDING  NAME:  VEHICLE  MNT  SHOP  ORG 
3,810  CONDITIONED  SOFT:! 


System  Type:  16  — —  ~ 

System  Name:  Heating  and  Ventilating  Unit  ~  ^ 

System  Number:  HV-1 


jCatagory  Number:  jConstruction:  Use: 

!  14IMETAL  PANEL  AND  CMU  VEH  MAINT  SHOP 

I  Weeks  of  Winter:!  ~  ~~  32 

Weeks  of  Summer:  20 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

I _ ^ 

0 

0 

0 

0 

PRES  STOP: 

24; 

24 

_ _  24 

_ 24 

24 

24 

REQ  START: 

0 

7 

7 

7 

_ 7 

7 

0 

REQ  STOP: 

~^~o 

16 

16 

16 

-- 

16 

0 

Occupancy  HRS:  Occupancy  Days: 

0700-1800  — ^  " 


Motor  HP:  3.00 


HP  Effic: 

0.79 

Load  Factor: 

0.80 

CFM-HTG: 

2,370 

CFM-CLG: 

2,370 

%OA: 

58% 

%Area: 

50% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

_ 

COAOC: 

0 

DC  DUTY: 

’  ~  ai7 

DC  DEMAND: 

"'0.'l7 

ECC: 

d 

ECHC: 

0 

NSUCHC:  0 

^NsTiccT  0 


REQUIRED  PRESENT 
HRATR  HRA^R 


CLG  HRS  ON 

900  3,360 

HTG  HRS  ON 

1,440'  5.376 

H/C  HRS  ON. 

2,346  8,760 

CLG  HRS  SAVED 

2,460 

HTG  HRS  SAVED 

3,936 

C/H  HRS  SAVED 

6,414 

DDCCHC: 

~ad6ooi99 

DDCCC: 

0.0000526 

NSC: 

0 

DDCH: 

64800 

OPT: 

305 

CHWR: 

lYs 

CNWR: 

0 

OAR: 

1^67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-CX)1 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


BLDG:  0840 


I', 


BUILDING  NAME:  VEHICLE  MNT  SHOP  ORG 


System  Type: 

16 

[System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

HV-1 

priTFiNciSF-/'  V- 

SMBUlKi 

Schedule  ST/SP, 

0.001 

8.920.27 

0.00 

;  Opt  ST/SP, 

o.oo: 

691.23' 

0.00 

Duty  Cycle 

0.00 

o.oo' 

0.00 

Demand  Limit 

0.00; 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

O-QO 

9,611.50 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

123.44 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

L _ TOTAL _ J 

30 

33 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


0 

0 


0 

0 


$348.00 


3  $813.00 

0  $272.00 


G-752 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 


BLDG:  0840 


BUILDING  NAME:  VEHICLE  MNT  SHOP  ORG 


Building  UAii 


3,810 


CONDITIONED  SOFT: 


System  Type:  16 

System  Name:  Heating  and  Ventilating  Unit 
System  Number:  MAU>1 


9,152 


Catagory  Number: 

Construction:  !Use: 

Occupancy  HRS: 

Occupancy  Days: 

13 

METAL  PANEL  AND  CMU  VEH  MAINT  SHOP 

10700-1800 

;M-F 

Weeks  of  Winter:'  32 

Weeks  of  Summer!  20 


iysfiMl>PEi^TiN#^CHaaiLl; 


SUN: 


PRES  START: 
PRES  STOP: 
REQ  START: 
REQ  STOP: 


NIOKL 

_ 


vilED: 


TU^ 

0 


THUR: 


FRI: 


SAT: 


24 

24 

_ 24 

TZm 

24 

24 

24 

0 

. . .7 

_ 7. 

_ r 

7 

0, 

0 

16 

. . 16 

ri_  1? 

z 

16 

0 

tj.  a 


-firpCr-. 


Motor  HP: 

~  3.00 

HP  Effic: 

Load  Factor: 

0.80 

CFM-HTG: 

3,500 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

5% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

”  0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH):  0 


REQUIRED  PRESENT 
HRA^R  HRA^R 

CLGHRSON:  900  3,360 

HTG  HRS  ON:  1^40  ~~  s's?^ 

h7c“h^~OnT  2,346  8,7^ 


CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

^Nfi-ANtS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHO: 

0 

NSUCHC: 

o"oooi^ 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

. 0 

OAR: 

5.67 

G-753 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


BLDG; 


^System  Type: 


BUILDING  NAME:  VEHICLE  MNT  SHOP  ORG 


System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

jMAU-1 

mm 


Schedule  ST/SPj 

0.00 

8,920.27 

0.00: 

Opt  ST/SPi 

0.00 

691.23: 

0.00 

Duty  Cycle 

0.00 

o.oo: 

o.oo; 

Demand  Limit 

0.00 

0.00 

0.00: 

Night  Setback 

0.00 

0.00 

17.96 

Sub  Total 

0.00 

9,611.50 

17.% 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

7.73 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.^ 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  I 


rFUNCTN 

fc--NO.  .  ' 


f 


l;=patffS.S|oiNTs 


.i..li.'..i.i.;.'::..^ . .  v-f..;..,  . . . 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


risHft/i&iirs-X'jiiyi;.; 


$348.00 


$813.00 

$272.00 

$1,4W.# 


G-754 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0840 

BUILDING  NAME:  VEHICLE  MNT  SHOP  ORG 

Building  UA: 

3,810  j  CONDITIONED  SOFT: 

. . ^  . 

System  Type: 

20 

System  Name: 

infrared  Radiant  Heaters 

System  Number:|RAD-1 

9,152 


Catagory  Number:  Construction: 


Use: 


iOccupancy  HRS: 


lOccupancy  Days: 


13IMETAL  PANEL  AND  CMU  VEH  MAINT  SHOP 


!0700-1800 


:m-f 


j  Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20l 

SUN: 

MON: 

JUE; 

WED: 

THUR: 

"  FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

o; 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

_ 7 

7 

_ 

7 

7 

0 

REQ  STOP: 

0 

16: 

16 

16 

16 

0 

■:rir#:vW;3 


iikK 


Motor  HP: 

0.33 

HP  Effic: 

0.65 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

25% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

mmWcmmimoM 

a,.  1 ;  H--*’' ' 

REQUIRED  PRESENT 

i  IHRA'R 

IHRA'R 

' 

CLG  HRS  ON: 

900 

3,360 

HTG  HRS  ON: 

1,440 

5,376 

H/CHRSON: 

2,346 

8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

con$tanW  c 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

"o^oolos 

NSUCC: 

0^002^ 

DDCCHC: 

oToooiei 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

"406~00' 

OPT: 

305 

CHWR: 

17‘5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY: 


BLDG-  0840  BUILDING  NAME:  VEHICLE  MNT  SHOP  ORG 


iSystem  Type: 

120 

iSystem  Name: 

jlnfrared  Radiant  Heaters 

jSystem  Number: 

iRAD-1 

i  Schedule  ST/SPj 

0.00, 

1,192.57j 

0.00 

OptSTASP 

0-00 

92.41; 

0.00 

Duty  Cycle 

o.oo' 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

89.82 

Sub  Total 

0.00 

1,284.98 

89.82 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

H  W  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 

0.00 

and  Safety  Alarms 

. 

_ _ ! _ _ 

FT  TOTAL  1  3  “ 

0.001 

;':Vv5' ;;viKO0i 

t  UMCS;;  . 

Ifunctn  ; 
r.fNO. 


^ivpicAr^sfiM:i^iNtiNP;^o^liiMi^ 


UMCS  APPLICAIIQN 


DO 

POINTS 


"  .-"AO';'; 

POINTS 


Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop  • 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


$1,213.00 


G-756 


BUILDING  853 

MAINTENANCE  HANGAR  AVUM 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


Motor  HP: 

. .  2.00 

HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG: 

3,000 

CFM-CLG: 

3,000 

%OA: 

20% 

%Area: 

5% 

CHILLER  CAP  (TONS): 

0 

j  KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

'o-ooffs 

COAOC: 

0.00305 

DC  DUTY: 

~d.u 

DC  DEMAND: 

ECC: 

"  0.00021' 

ECHC: 

0.0000795 

1 - 

CLG  HRS  ON: 

960 

3,360 

i 

HTG  HRS  ON: 

1,536 

5,376 

H/C  HRS  ON: 

2,503 

CLG  HRS  SAVED: 

2,400 

HTG  HRS  SAVED: 

3,840 

C/H  HRS  SAVED: 

^7 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

d 

OAR: 

5.67 

G-757 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  JM/AJN/AMS 


'System  Type: 

|15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1 

KMSiJ 


-  -l-y - >*■  . 


Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL 


10,539.88! 


— - - 1 _ 

Opt  ST/SP! 

0.00: 

466,73 

0.00; 

Duty  Cycle 

o.oo: 

0.00| 

0.00 

Demand  Limit 

3.12 

0.00: 

0.00 

Night  Setback 

0.00 

17,663.91 

17.08 

Sub  Total 

3.12 

28,670.53 

77.90 

Economizer 

0.00 

596.93 

0.00 

Ventilation^Recirculation 

0.00 

47.03! 

2.96 

DDC  Control 

0.00 

1,749.50^ 

14.04 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

z%(mM 


EOMCSl? 


DMGSArjPUC^UON 


'k 

'i:-  '3*03 


S- ■!  t 


1 8  Scheduled  start/stop  control  -  AHU; 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


$348.00 


$1,097.00 

$272.00 

$399.00 

;j»,«6.oo 


G-758 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0853 

BUILDING  NAME:  MNT  HANGAR  AVUM 

1  Building  UA: 

9,332i  CONDITIONED  SOFT:  48,112 

. . . . . . . . . . . . 

mimmMwmi} 

System  Type: 

_ ! 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

^U-2 

[llIR 

m 

1 

Catagory  Number: 

Construction:  Use:  jOccupancy  HRS:  Occupancy  Days: 

7 

BRICK  AND  CMU  BATTALION  0700-1800  iM-F;  SAT 

Weeks  of  Winter:! 

32 

1  Weeks  of  Summer: 

20’ 

p^iyiOl>iRATINGS< 

j,vL!  '  r?''R'<V!Ya 

SAT: 

SUN: 

MON:  TUE:  WED: 

THUR: 

FRJ: 

PRES  START:  0 

0  0 

_0 

0 

0; 

0 

PRES  STOP:  24 

24  24 

24 

24 

24 

24 

REQ  START:  0 

7  7 

7 

7 

7 

0 

REQ  STOP:  0 

17  17 

17 

15 

17 

0 

Motor  HP: 

2.00 

HOAUHC; 

16.2 

HP  Effic: 

0.78 

HOAUH: 

26"."l 

Load  Factor: 

0.80 

COAUHC: 

0.000257 

CFM-HTG: 

2,700 

COAUC: 

0.00068 

CFM-CLG: 

2, "700 

HOAOHC: 

33.3 

%OA: 

20% 

HOAOH: 

53.5 

%Area: 

cn 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS): 

0 

COAOC: 

~a00305 

KW-TON: 

0.00 

DC  DUTY: 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

ai7 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

”o7ooo"2i" 

ECHC: 

0.0000"795 

NSUCHC: 

0.000941 

Bo^gcIicilLATibw 

NSUCC: 

6.6’6249 

’’ ...A-'i'iSa  kL  „)sk j?.,! 

DDCCHC: 

0.000233 

REQUIRED  PRESENT 

iHR/YR  HR/YR 

DDCCC: 

0.000616 

CLG  HRS  ON: 

960  3,360 

NSC: 

36600 

HTGHRSON: 

1,536  5,376 

DDCH: 

30100 

;  H/CHRSON: 

2,503  8,760 

! 

OPT: 

305 

CHWR: 

17.5 

CLGHRSSAVED: 

2,400 

CNWR: 

d 

HTG  HRS  SAVED: 

3,840 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,257 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT,  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


MNT  HANGAR  AVUM 


System  Type: 

115 

[System  Name: 

iSmatl  Single  Zone  air  handling  unit 

[System  Number: 

AHU-2 

_ J -  ■  - — — — — — ^ 

'"“-I 

Schedule  ST/SPi 

0.00; 

10,443.40] 

54.74; 

Opt  ST/SPi 

o.oo| 

466.73| 

O.OOi 

Duty  Cycle 

o.oo; 

o.oo! 

0.00 

Demand  Limit 

3.12 

o.oo: 

0.00 

Night  Setback 

0.00 

15,897.521 

17.08 

Sub  Total 

3.12 

26,807.65 

71.82 

Economizer 

0.00 

537.24 

0.00 

Ventilation/Recirculation 

0.00 

42.33 

2.67 

DDC  Control 

0.00 

1,574.55 

14.04 

HW  OA  R^et 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

' 

3.00 

F  TOTAL  J 

iTsmmm 


18 


27 

33 


36 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


1 


0 

0 


2 

1 


0 

0 


1 


3 

0 


TOTAL; 


■■0  .6, 


$348.00 


$1,097.00 

$272.00 

$399.00 


G-760 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0853  BUILDING  NAME:  MNT  HANGAR  AVUM 


Catagory  Number:  iConstruction:  Use:  Occupancy  HRS:  'Occupancy  Days: 

TiBRICK  AND  CMU  BATTALION  0700-1800  ivLFrSAT 


Weeks  of  Winter:' 

32 

I  Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

_ 24 

24 

_ 24 

2A 

24 

_ 24 

24 

REQ  START: 

0 

1  '1? 

‘  ___~Z 

7 

0 

REQ  STOP: 

0 

-- 

"T? 

I  Is 

i7 

0 

pHis  >5:  - 

Motor  HP 

2.00 

HP  Effic 

0.78 

Load  Factor 

0.80 

1  CFM-HTG 

3,000 

CFM-CLG 

3,000 

%OA 

20% 

%Area 

. . . . 5% 

CHILLER  CAP  (TONS) 

0 

kw-foN 

0.00 

BLR  CAP  INPUT  (BTUH) 

BLR  CAP  OUTPUT  (BTUH) 

0 

HR/YR  HR/YR 


CLGHRSON: 

960 

3,360 

HTG  HRS  ON: 

1,536 

5,376 

H/C  HRS  ON: 

2,503 

8,760 

CLG  HRS  SAVED: 

2.400 

HTG  HRS  SAVED: 

3,840 

C/H  HRS  SAVED: 

6,257 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

"0y0002'33 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

^5 

CHWR: 

"175 

CNWR: 

0 

OAR: 

. 

G-761 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  0853  __  _ _ 


BUILDING  NAME:  MNT  HANGAR  AVUM 


System  Type: 

Il5 

System  Name: 

ISmall  Single  Zone  air  handling  unit 

System  Number: 

AHU-3 

~  Schedule  SVSP 
Opt  ST/SP 
Duty  Cycle! 
Demand  Limit 
Night  Setback 

Sub  Total _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  ReseF 
Chilled  Water  Rese^ 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  .'-II 


10,539.881 

466.73^” 

0.00 

0.00' 

17.663.91~ 

28,670.53 

596.93 

~T74^0~ 

obo 


,  ZM 


lUNCTJN 

t  NO.  ‘ 


.-.TO  POINTS  .  TOINIS  POINTS 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

ittIliiS 


G-762 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY : 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  0853  BUILDING  NAME:  MNT  HANGAR  AVUM 

I  Building  UA:t  9,332  CONDITIONED  SOFT:!  ~  W 12 


System  Type: 

1 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-1  I 

Category  Number:  |Construction:  jUse:  Occupancy  HRS:  Occupancy  Days: 

13  METAL  PANEL  AND  CMU  VEHMAINTSHOP  0700-1800  ;M-F 

Weeks  of  Winter: 

32^ 

Weeks  of  Summer: 

20 

^TCftb¥i^MbscHEbutg^ 

SSSiSiSi 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

_ g 

0 

0 

PRES  STOP: 

_ 24  ^ 

24 

24 

_ 24 

_ ^24 

24 

24 

REQ  START: 

7 

7 

~7 

_ 7 

7 

0 

REQ  STOP: 

0  I 

_ 17  _ 

IZ  ^ 

17 

0 

iSpul^Sv^PS'fiillia? 

Motor  HP: 

5.00 

HP  Effic: 

0.41 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG:  0 


%OA: 

%Area: 

CHILLER  CAP  (TONSj: 

KW-TON: 
BLR  CAP  INPUT  (BT^JH): 
BLR  CAP  OUTPUtTbTUH): 


BOORS  CAkCUUnbNS 

REQUIRED  PRESENT 
,HR/YR  HR/YR 

CLG  HRS  ON: 

960 

3,360 

HTG  HRS  OnT 

1,536 

5,376 

H/C  HRS  ON: 

2,503 

8,760 

0% 

“o 

OW 

3,609^000 

2;8877oo'o 


CLG  HRS  SAVED: 

2,400 

HTG  HRS  SAVED; 

3,840 

C/H  HRS  SAVED: 

6,257 

CGN§fWii^*a^ 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC; 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

o" 

NSUCHC: 

0.000105 

NSUCC: 

0.000^78 

DDCCHC: 

0.060~1 61 

DDCCC: 

. “’6.0004’2’6 

NSC: 

~  94300 

DDCH: 

140^500 

OPT: 

‘305 

CHWR: 

.  iZs 

CNWR: 

0 

OAR: 

5.67 

G-763 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  0853 


BUILDING  NAME:  MNT  HANGAR  AVUM 


System  Type: 


11 


System  Name: 


ISmall  hot  water  boiler 


‘System  Number: 


BLR-1 


£i 

Schedule  ST/SP 

0.00 

28,0a4.36| 

0.00 

OptST/SPj 

0.00| 

2,230.66; 

0.00; 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

30,315.02 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

o.oo" 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

2^0.46 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

^  “o'.o  o 

0.00 

CNIler  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

. . . -Lv  c-  • .  •  ^  v . •'  .  ^ '  “■  . ..-  .i’ 

.  TOTAL  ■  -  I 

':-v^  am: 

30,»lA03^5t. 

£• 


"  Nd'- ' 


>:cosf  laMMARY  •  V:  ^  ’ 


UMCS  APPLiCAHoS; 


. 


1 

Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 

Boiler 

2 

0 

b 

0  $277.00 

2 

Hot  water  reset  -  HW  Boiler 

0 

0 

0 

3  $836.00 

4 

Alarms  -  HW  Boiler 

r-5r.w-'  ''T  '  t  '  r  x-:  ‘  >  -.y 

0 

0 

2 

X  "'  ■  ‘  ""  \ 

0  $330.00 

.  ,  . ^ . . 


•.31 


|l,44b.00 


G-764 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0853  BUILDING  NAME:  MNT  HANGAR  AVUM 


Building  UA:  9,332  CONDITIONED  SOFT:  48,112 


1  System  Typeils 

I  System  Name: 

Air  cooled  DX  compressor  i 

1  System  Number: 

ICH-1 

jCatagory  Number:  Construction: 

lUse:  Occupancy  HRS:  Occupancy  Days: 

:  TiBRICKANDCMU 

BATTALION  10700-1800  ;M-F;  SAT 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

S^EMOPiF^tiNGSCHEC^lll 

'SUN:  MON:  TUE:  wiD: 

PRES  START:  0  0 

_p 

__o 

PRES  STOP:  24  24 

24 

24 

REDSTART:  0  7 

7 

7 

REQSTOP:  _ ^0  _ V?  _ 

17 

17 

Motor  HP: 

. 0^00 

HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

5 

KW-TON: 

"i7io 

BLR  CAP  INPUT  (BTUH): 

BLR  CAP  OUTPUT  (BTUH): 

0 

b 

hWR$  CALCMU^TIONS  W  ■ 

REQUIRED  PRESENT 
HR/YR  HRA^R 

CLG  HRS  ON:  960 

3,360 

HTGHRSON:  1,536 

5,376 

H/C  HRS  ON:  2,503 

8,760 

CLG  HRS  SAVED: 

2,400 

HTG  HRS  SAVED: 

3,840 

C/H  HRS  SAVED: 

6^57 

iS31 

THUR: 

Pgll 

friT 

SATr  ”*'"^  . - 

_ ^0 

0 

0 

24 

24 

_ 24 

. ~i 

7 

0 

15 

17 

0 

CONSmNTS:i».»l*» 

HOAUHC: 

16-2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

"  ai  7 

DC  DEMAND: 

0^17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0^000941 

NSUCC: 

'  "  0’0024'9 

DDCCHC: 

”  0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17^5 

CNWR: 

0 

OAR: 

5.67 

G-765 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO;  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  0853 


BUILDING  NAME:  MNT  HANGAR  AVUM 


System  Type: 
System  Name: 
System  Number: 


Air  cooled  DX  compressor 
:CH-1 


KWri/yr 


Schedule  ST/SP 

0.00 

.00 

0.00 

Opt  ST/SP 

o.oo; 

0.00 

0.00 

Duty  Cycle 

0.00 

O.OOi 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

H  W  0  A  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

87.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

4.21 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

■  TOTAL 


FUNCTN.  fK^ixlMCSAPPIJCATION  DO  -,AO  AI  -■  CCWnT  - 


-*>-  '''  ->\N.  .  -.t  ■■  ■■• 


Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


COS®.! 


$243.00 


TOTAL: 


$243.00 


G-766 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO; 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  0853  BUILDING  NAME:  M NT  HANGAR  AVUM 

Building  9,332  CONDITIONED  SOFT:  48J1 

System  Type:!8  i 

System  Name:  Air  cooled  DX  compressor  j 

System  Number:  CH-2  | 


Category  Number:  jConstruction: 

^RICK  AND  CMU 


jUse: 

BATTALION 


Occupancy  HRS:  |C 

0700-1800  % 


Occupancy  Days: 
M-F;  SAT 


Weeks  of  Winter: 

321 

Weeks  of  Summer: 

20 

SUNf 

MON: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

— 

24 

24 

_ 24 

_ 24 

24 

24 

REQ  START: 

~~^7 

7 

'  j 

ZZLx  \ 

0 

REQ  STOP: 

0 

_ 17 

17 

17 

Z..  Ji 

0 

HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

;  %OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

5 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HR/YR  HR/YR 


CLG  HRS  ON 

960  3,360 

1  HTG  HRS  ON 

1,536  5,376 

H/C  HRS  ON 

2,503  8,760 

CLG  HRS  SAVED 

2,400 

HTG  HRS  SAVED 

3,840 

C/H  HRS  SAVED 

6,257 

-  '7  'V"': 


HOAUHC: 

r  '  • 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0’000795 

NSUCHC: 

0.000941 

NSUCC: 

"0.00249 

DDCCHC: 

”  0^00233 

DDCCC: 

0.000616" 

NSC: 

3"6^0" 

DDCH: 

^100 

OPT: 

305 

CHWR: 

CNWR^ 

0 

OAR: 

5.67" 

G-767 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  0853 

System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  MNT  HANGAR  AVUM 

IggRGY^ALi^ULATIOlf summary  3 


Air  cooled  DX  compressor 
iCH-2 


Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

c  TOTAL 


Schedule  SVSP' 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00; 

0.00; 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventiiation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

87.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

4.21 

0.00 

0.00 

.POINTS ,  Ipprs- ' 


Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


$243.00 


K  C3aSM8@i3ii^as^/S£^r!;-3i:  ,4^ 


G-768 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  0853 


Building  UA:| 


BUILDING  NAME:  MNT  HANGAR  AVUM 
9^332:  CONDITIONED  SOFT: 


System  Type:|8 _ 

System  Name:iAir  cooled  DX  compressor 
System  Number:lcH-3  ^ 


jCatagory  Number:  {Construction: 

^  7iBmCKANDCMU 


Use: 

BATTALION 


Weeks  of  Winter:; 

32 

Weeks  of  Summer: 

20 

{Occupancy  HRS; 
l0700-1800 


Occupancy  Days: 
M-F;  SAT 


SUN; 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

11  24 

24 

11124 

24 

24 

1„~J4 

24 

REQ  START; 

7 

7 

_lll7 

.. 

HIT 

REQ  STOP: 

_ 0 

17 

~llr7 

17 

0 

Motor  HP: 
HPEffic: 

Load  Factor: 
“^M-HTGr 
~~~  CFM-CLa 

%OA: 
%Area: 

cFiELEi^cAi^  . 

KW-fON:'“ 

BL^CAP  INPUT  (YtUH)? 

BLR  CAP  OUTPUf^BTUH): 


CONSTANTS 


REQUIRED 

HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON: 
HT^HRS  ON: 
~h7c  HR^N:~ 


CLG  HRS  SAVED: 

2,400 

HTG  HRS  SAVED: 

3,840 

C/H  HRS  SAVED: 

~6j57 

HOAUHC: 

HOAUH: 

COAUHC: 

COAUC; 

hoaohcT 

hoaoh7 

coaohcT 

COAOC: 

d^dutyT 

dc’demandT 

ECC: 

echcT 

~^~NSUCHC: 

nsuccT 

DDCCHCf 

ddcccT 
“  nscT 

DDCh^ 

opfT 

chvwT 

CNWR? 

“  oarT 


16.2 
26^1 
0'000257 
~0. 00068 
33{3 

53.5 

"  o.doTrs 

0.00305 
0{17 
0^17 
0.00021 
0.0000795 
0.000941 
’ "  ~0.00249 
dT0OO233 
0.000"616 
"  36600 
3o"iod 
305 

17.5 
0 

5.67 


G-769 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


BLDG:  0853 

BUILDING  NAME: 

MNT  HANGAR  AVUM 

■ENERQY-eAL^OtATlON'SUMMARY 

,  ^  t  r  vv''  ^ 

System  Type: 

8 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

iCH-3 

■  viwyry iMmsuti-L 

Schedule  ST/SP 

0.00; 

.00' 

1 . .  _ 

o.oo; 

Opt  ST/SP 

0.00 

O.OOi 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

87.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

4.21 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

.  TOTAL  _■  1 

;  87.^,'  , '  , 

-  ,3.00: 

jFUNcrfi4!;. 

1  C  ;.TiiMsSsjp(iP0iNTANp«0^3H»iRS3i#®'»?‘ 

v?!;.pomTs 

17 

Scheduled  start/stop  control  -  DX 

1 

0  1 

0  $243,00 

Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


$243.00 


G-770 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  0853 


BUILDING  NAME:  MNT  HANGAR  AVUM 


Building  UA:| 


9,332 


CONDITIONED  SOFT: 


48,112 


I  System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

I  System  Number: 

HV-1 

^PPggPWl^igliSlilg-’lgSiig 


jCatagory  Number  i 

Construction:  Use: 

Occupancy  HRS: 

iOccupancy  Days: 

7  BRICK  AND  CMU  BATTALION 

I0700-1800 

|M-F:  SAT 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


SUN: 

^  MON:™ 

TUE: 

WiB: 

THUR: 

FRI: 

SAT: 

>RES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

_ 24 

ZZ24 

ZZZi 

24 

24 

REQ  START: 

0 

ZZ 

. . .  7 

.1 

. ~'l 

7 

0 

REQ  STOP: 

_ g 

"17 

Z~Zi7 

'\1 

i7 

_ g 

Motor  HP: 

3.00 

HP  Effic: 

0.79 

Load  Factor: 

0.80 

CFM-HTG: 

5,000 

CFM-CLG: 

0 

%OA: 

30% 

%Area: 

7% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HbWs  cAu:uUtioN^ 

“  ','5'  '5  '  ■ 

■  ■  '''' 

REQUIRED  PRESENT 
HRfYR  HRA'R 

CLG  HRS  ON 

960  3,360 

HTG  HRS  ON 

1,536  5,376 

H/C  HRS  ON 

2,503  8,760 

CLG  HRS  SAVED 

2,400 

HTG  HRS  SAVED 

3,840 

C/H  HRS  SAVED 

^  6,257 

CONStANTS^'-'g-ll^i; 

HOAUHC 

16.2 

HOAUH 

26.1 

COAUHC 

0.000257 

COAUC 

0.00068 

HOAOHC 

33.3 

HOAOH 

53.5 

COAOHC 

0.00115 

COAOC 

0.00305 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.00021 

ECHC 

0.0000795 

NSUCHC 

0.000941 

NSUCC 

0.00249 

DDCCHC 

0.000233 

DDCCC 

0.000616 

NSC 

36600 

DDCH 

30100 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5S7 

EMC  ENGINEERS,  INC. 

PROJECT  NAMElEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  0853 

System  Type:  _ 

System  Name: 

System  Number: 


BUILDING  NAME:  MNT  HANGAR  AVUM 


iHeating  and  Ventilating  Unit 

"hv-1  ” 


IW 


Schedule  ST/SP^ 

0.00: 

8.702.70 

150.34 

Opt  ST/SP 

0.00 

691.23 

o.oo: 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

23.91 

Sub  Total 

0.00 

9,393.93 

174.24 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

11.94 

DDC  Control 

0.00 

0.00 

'  19.66 

HW  OA  Rf set 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

"TTTWtal  ZI 


r'CMCS-:' 

pFUNCT^- 


cost 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digitai  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


TOTAL: 


.  »Q.''  -if '  AO  M3# 


$348.00 


$813.00 

$272.00 

$t,433.®0 


G-772 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


IREQUIRED  PRESENT 
'hRA'R  HR/YR 


CLG  HRS  ON: 

960 

3,360 

HTGHRSON: 

1,536 

5,376 

H/C  HRS  ON: 

2,503 

8,760 

CLG  HRS  SAVED: 

2,400 

HTG  HRS  SAVED: 

3,840 

C/H  HRS  SAVED: 

6^257 

CONSTANTS  ' 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

'  a000941 

NSUCC: 

”  0;00249 

DDCCHC: 

o!0OO233 

DDCCC: 

0.000616 

NSC: 

36800 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

. 0 

OAR: 

~~~'6.67 

G-773 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION: FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG;  0853 

BUILDING  NAME:  MNT  HANGAR  AVUM 

SiStpili:' 

_ _ 

System  Type:  16 

System  Name;  iHeating  and  Ventilating  Unit 

System  Number:  I 

HV-2 

Schedule  ST/SP 

0.00 

8,702.70 

152.84 

Opt  ST^P 

0.00 

691.23 

0.00 

■'  - 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

o.oo: 

0.00 

Night  Setback 

o.oo" 

o.oo: 

27.32 

Sub  Total 

0.00 

9,393.93 

180.17 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

12.14 

■ 

DDC  Control 

0.00 

0.00 

22.47 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

L  TOTAL 

!':/Et5f;:;EE;.fgg.:^3d3.9^;::E 

;  .  ZM 

pilffli 

r'-E'E:..'  ■■■vE  K,,;,;:5iiE:J,g:POINTS:  POINTS  ISINJ5:%PWN?S 

COSl 

18 

30 

33 

Scheduled  start/stop  control  -  AHU;  1  0 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit  0  1 

Outside  air  damper  ventilation  and  0  1 

recirculation  control  -  AHU 

0  1 

0  3 

0  0 

$348.00 

$813.00 

$272.00 

0  .  '  A:^: 

$1,433.00' 1 

G-774 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  0853 


BUILDING  NAME:  MNT  HANGAR  AVUM 


Building  UA: 


9,332 


CONDITIONED  SOFT: 


48,112 


System  Type:i16 


System  Name:|Heating  and  Ventilating  Unit 


System  Number:|MAU-1 


{Catagory  Number:  jConstruction: 


Use: 


Occupancy  HRS: 


Occupancy  Days: 


14IMETAL  PANEL  AND  CMU  VEH  MAINT  SHOP 


0700-1800 


M-F 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SUN: 

MON: 

j^r 

PRES  START 

0 

0 

0 

PRES  STOP 

_ 24 

24 

24 

_ 

REQ  START 

0 

7 

REQ  STOP 

0 

17 

17 

WED: 

^  0 
24 

_ 7 

U 


THUR: 

FRI: 

il  'tf 

SAT: 

_ g 

0, 

0 

mil " 

2A 

24 

Iz. 

y  " 

0 

Ts 

17 

0 

mmmmmm 


Motor  HP: 


HP  Effic: 


Load  Factor: 


CFM-HTG: 


CFM-CLG: 


%OA: 


%Area: 

CHILLER  CAP  (fOI^)? 

kw-ton7 

BLR  CAP  INPUTIbTUH)? 
BLRCAPOUfPU^^TUH): 


3.00 

'  0.^ 
7,000 

. . _0 

“ioo% 

~~~0 

"oToo 

0 

0 


pURS 

REQUIRED  PRESENT 

HRA'R 

HRA^R 

CLG  HRS  ON: 

960 

3,360 

HTG  HRS  ON: 

1,536 

5,376 

H/C  HRS  ON: 

2,503 

8,760 

CLG  HRS  SAVED:: 

2,400 

HTG  HRS  SAVED: 

3,840 

C/H  HRS  SAVED: 

. 6157 

i 

1 

m 

V5''  '  'i'S’-l  r  V"'s"  ''V'.'' 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC; 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000199 

DDCCC: 

0.0000526 

NSC: 

0 

DDCH: 

64800 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

. .  0 

OAR: 

5.67 

G-775 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALU^TION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01  -94-0-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  0853 


_  BUILDING  ^ME:  MNT  HANGAR  AVUM 

|5§iNiRWiii^ 


System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

lMAU-1 

Schedule  SUSP 

0.00 

8,702.70' 

0.00 

Opt  ST/SP 

0.00 

691.23' 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

9,393.93 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

o.od 

90.71 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


9,393.83! 


;JYPICA\  SYSTEM  WINT  AND  COST  SUMMARY  v 


f  UMCS  :|  > ''7- ;  V 

[FiJNCTN  i  UMCSAPPtlCATION 

ifc'vi  sOWaisSa 


Scheduled  start/stop  control  -  AHU;  1 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit  0 

Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 


. 'l . 0  T  “  $348.00 


$813.00 

$272.00 

$1,433.00 


G-776 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  0853  BUILDING  NAME:  M NT  HANGAR  AVUM 


Building  UA:  9,332  CONDITIONED  SOFT?  48,112 


System  Type:h6  ■ 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

MAU-2  ! 

bfaiai 

S'"' 

Category  Number: 

jConstruction: 

;Use: 

Occupancy  HRS: 

lOccupancy  Days: 

14iMETAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800 

iM-F 

Weeks  of  Winter: 

32; 

Weeks  of  Summer: 

20 

MMs 

CHiDU 

SaJESc^'-T.'' 

.SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI:  SAT: 

PRES  START: 

0 

_ g 

0 

_0 

0 

0  0 

PRES  STOP: 

_ 24 

24 

_ 24 

24 

24  24 

REQ  START: 

; _ 0 

_ 7 

ZI~li 

7 

. 2  ___ 

7  0 

REQ  STOP: 

_ g 

iff 

7_Z3i. 

_ 17 

...15 

17 _ g 

Motor  HP: 


HP  Effic: 
Load  Factor: 
CFM-HT^ 


CFM-CLG: 


%OA: 

%Area: 


CHILLER  CAP  (TONS): 

kw-t6n7 

BLR  CAP  INPUT  (BTUH): 
BLR^P  OUTPUT  (BTUH): 


3.00 

0T79 


0.80 

7,000 


100% 


15% 

0^0 

0 

0 


RS'CAtcllAl 

REQUIRED  PRESENT 
HRT^R  HR/YR 

CLG  HRS  ON 

960 

3,360 

HTG  HRS  ON 

1,536 

5,376 

H/C  HRS  ON 

2,503 

8,760 

CLG  HRS  SAVED: 

2,400 

HTG  HRS  SAVED: 

3,840 

C/H  HRS  SAVED: 

6,257 

CONSTANTS' " 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

.  0 

NSUCC: 

0 

DDCCHC: 

0.0000199 

DDCCC: 

0.0000526 

NSC: 

0 

DDCH: 

64800 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-777 


6-778 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  0853 

BUILDING  NAME:  MNT  HANGAR  AVUM 

Building  UAii 

9,332l  CONDITIONED  SQFT::  48,112 

System  Type:  16 

System  Name: 

Heating  and  Ventilating  Unit  j 

System  Number: 

MAU-3  1 

......  . . ^ . . 


Catagory  Number: 

Construction: 

jUse: 

lOccupancy  HRS: 

'Occupancy  Days: 

14 

METAL  PANELAND  CMU 

VEH  MAINT  SHOP 

10700-1800 

Im-f 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


vmm 

iHEbui 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT:" 

PRES  START: 

0 

0 

0 

0 

_ 0  _ 

0 

0 

PRES  STOP: 

24 

24 

24 

"_'~24  ~ 

24 

24 

REQ  START: 

7 

7 

7 

7  ^ 

"^~0 

REQ  STOP: 

17 

17 

17 

15 

17 

™  ~“o 

Motor  HP: 

3.00 

HP  Effic: 

0.79 

Load  Factor: 

0.80 

CFM-HTG:; 

7,000 

CFM-CLG: 

0 

%OA: 

100% 

VoArea: 

15% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

Mdi/RS  CXLCUCAtlbNS 

of  ,  ' 

REQUIRED 

PRESENT 

HRA^R 

HRIYR 

CLG  HRS  ON: 

960 

3,360 

HTG  HRS  ON: 

1,536 

5,376 

H/C  HRS  ON: 

2,503 

8J6d 

CLG  HRS  SAVED: 

2,400 

HTG  HRS  SAVED: 

3,840 

C/H  HRS  SAVED: 

6,257 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

6 

NSUCHC 

"  d 

NSUCC 

0 

DDCCHC 

0.0000199 

DDCCC 

0.0000526 

NSC 

0 

DDCH 

64800 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  0853 

BUILDING  NAME:  MNT  HANGAR  AVUM 

;:gr.:5r,^yvr:|;uj:^ 

System  Type:  16 

System  Name:  ]Heating  and  Ventilating  Unit 

System  Number:  |MAU-3 

-  - 

imwsssjii^ 

Schedule  ST/SP 

0.00: 

8,702.70: 

0.00 

Opt  ST/SP 

0.00 

691.23 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

9,393.93 

0.00 

Economizer 

0.00 

0.00 

0.00 

- 

Ventilation/Recirculation 

o.oo" 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

90.71 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

o.od 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL 

0,CKI; 

;  5,393.93 

.''liMcs''- 

OTicTN 
NO;’ 


UMCSAPPLicltlON  : 

•  ‘‘TOINTS 


POINTS  points: 


18 


30 

33 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


1 


0 

0 


0 

0 


1 


3 

0 


■'  ■  ;■  -Si'  ,s 


$348.00 


$813.00 

$272.00 


G-780 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY : 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  0853 


Building  UA:! 


BUILDING  NAME:  MNT  HANGAR  AVUM 

CONDITIONED  SOFT: 


System  Type:|l6 

System  Name:|Heating  and  Ventilating  Unit 
System  Number:  MAU-4 _ 


iCatagory  Number:  IConst^uction:  Use:  ”  iOccupanc^  HRS:  Occupancy  Days: 

14iMETAL  PANEL  AND  CMU  MAINT  SHOP  0700-1800  M-F  _ 


Weeks  of  Winter: 
Weeks  of  Summer: 


0 

0 

d 

0 


CFM-CLG: 

0 

%OA: 

100% 

%Area: 

15% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

d.dd 

BLR  CAP  INPUT  (BTUH): 

0 

- 

BLR  CAP  OUTPUT  (BTUH): 

HR/YR  HR/YR 


CLG  HRS  ON: 

960 

3,360 

HTG  HRS  ON: 

1,536 

5^76 

H/C  HRS  ON: 

2,503 

8,760 

CLG  HRS  SAVED: 

2,400 

HTG  HRS  SAVED: 

"3,840 

C/H  HRS  SAVED: 

6,257 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

"aooodidd 

DDCCC: 

""0.0000526 

NSC: 

d 

DDCH: 

64800 

OPT: 

305 

CHWR: 

17^5 

CNWR: 

0 

OAR: 

5;67 

G-781 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  0853 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  MNT  HANGAR  AVUM 


Heating  and  Ventilating  Unit 
iMAU-4  — 


Schedule  ST/SPi 

0.00 

8,702.70 

0.00 

Opt  ST/SPi 

0.00 

691.23, 

0.00: 

Duty  Cycle 

0.00 

0.00: 

0.00, 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

9,393.93 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0,00 

90.71 

HW  OA  Reset 

0.00 

0.00 

6.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  T 


^FUNCTPi:  '  :  APPLICATION 

NO.  ^  ^ 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


wmm0S; 

HMHi 

%  ti,  ,1;"''  V 


$348.00 

$813.00 

$272.00 


G-782 


G-783 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


BLDG:  0853 


BUILDING  NAME:  MNT  HANGAR  AVUM 


System  Type: 

25 

System  Name: 

Hot  water  radiation  pump 

System  Number: 

RAD-1 

_ _  .. 

;X*|  .-5 

:Pfck:Li^ 

Sciwdule  ST/SP 

0.00 

17.405.19l 

0.00 

Opt  ST/SP 

0.00: 

1,382.44; 

O.OOi 

Duty  Cycle 

0.00 

O.OOi 

0.00: 

Demarid  Limit 

0.00 

0.00 

0.00, 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

18,787.63 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safetv  Alarms 

3.00 

^TOTAL 

=  " ; 

JF(3NCITir|:flv\—  UMCS,^PLlCAi^  tl- >:  AI .  ^ 

t'te  =  .  -:<■  '  POINTS  ri>oI^^re 


WmwMSm 

intS,  points  ^ints  . 


23  Scheduled  start/stop  control  -  HW 
Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 


1 


$570.00 


^  .  r.  TOTAL:  i  ^ ^  f570.00  ^ 


G-784 


BUILDING  1470 

AR  VEHICLE  MAINTENANCE  SHOP 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO; 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


Motor  HP: 


HP  Effic: 


0.00 

0.64 


Load  Factor:  0.80 

CFNMHTG?  - 

CFM-CLG:  0 

. . 0% 

%Area:  0% 

CHILLER  CAP  (TONS):  5 

KW-tON:  1.W 

BLR'C^P  INPW(BfuW  0 

BLR  CAP  OUTPUT  (BTUH):  0 


REQUIRED  PRESENT 
HR/YR  HR/YR 


CLG  HRS  ON 

900  3,360 

HTG  HRS  ON 

1,440  5,376 

H/C  HRS  ON 

2,346  8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6"4f4 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

dodoSi 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

'5.67 

G-785 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  1470 

BUILDING  NAME: 

AR  VEH  MNT  SHOP 

Ssgagw 

nmmu 

System  Type: 

8 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

ACCU-1 

' 

£  .  FUNCtidN..  ~  - 

Schedule  ST/SP| 

0.00 

.00 

0.00 

Opt  ST/SPj 

0.00; 

0.00 

0.00 

Duty  Cycle 

0.00 

o.ool 

0.00^ 

Demand  Limit 

0.00 

o.oo; 

o.oo; 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

87.50 

o.oo" 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

4.21 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL  ' 

4«21;  . 

mj&otr 

.  '  0,001  ^ 

i«VH17»c?6K«ffiiiSWT  and^tsumii^RY; 

S&JfiCT#*’'!::.J,|B#CS«>lWI*WfcfK>';:y  '.SSi  ^  .  ‘  “Atf;-  -J'  nf*'  :■ 

p  .points^ -pomrS  pcmnis  .: 

17  Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 

'  "  Vs  -i ,7-'"  '  ‘  ‘  "f  >  Ts®""™v 


$243.00 


G-786 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#;DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG;  1470 


BUILDING  NAME:  AR  VEH  MNT  SHOP 


Building  UA:: 


9,020 


CONDITIONED  SOFT:; 


21,667 


^ill 

1 

§ 

System  Type: 

8 

System  Name: 

Air  cooled  DX  compressor 

System  Number^ 

o 

o 

c 

l^tagory  Number:  IConstruction: 

!  TIBRICK  AND  CMU 


iOccupancy  HRS:  pccupancy  Days: 


Use: 

^TTALION 


0700-1800 


M-F;  SAT 


Weeks  of  Winter:'  32 

Weeks  of  Summer:  20 


SUnT  MON:  TUE:  WED: 

THUR: 

FRI:  SAT: 

PRES  START:  0  i 

0 

0  0 

0 

0  0 

PRES  STOP:  24 

24 

24  24 

24 

24  24 

REDSTART:  0 

7 

7  7 

7 

7  0 

REQSTOP:  L1__0  _ 

16  16 

_ 16 

1 

O) 

o 

1 

:;.X 

Motor  HP: 

0.00 

HOAUHC: 

16.2 

HP  Effic: 

0.64 

HOAUH: 

26.1 

Load  Factor: 

0.80 

COAUHC; 

0.000257 

CFM-HTG: 

0 

COAUC: 

0.00068 

CFM-CLG: 

0 

HOAOHC: 

33.3 

%6a: 

0% 

HOAOH: 

*53.5 

%Area: 

0% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS): 

5 

COAOC: 

0.00305 

KW-TON: 

1.10 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

O.lT 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.00021 

ECHC: 

NSUCHC: 

0.0000795 

"O.OOO94T 

-  Is. 

NSUCC: 

""  ’*0.00*24’9 

. . . . . 

DDCCHC- 

0'b00233 

REQUIRED  PRESENT 

HRATR  HRTfR 

L^wwwtl  w« 

DDCCC: 

0*000616" 

CLG  HRS  ON; 

900 

3,360 

NSC; 

36600 

HTG  HRS  ON: 

1,440 

5,376 

DDCH: 

30100 

H/C  HRS  ON: 

2,346 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,460 

CNWR: 

0 

HTG  HRS  SAVED: 

"3,936 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,414 

G-787 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


BLDG:  1470 

BUILDING  NAME:  AR  VEH  MNT  SHOP 

System  Type: 

I8 

iSystem  Name: 

Air  cooled  DX  compressor 

ISystem  Number: 

L^CCU-2 

Schedule  ST/SP;  " 

.00 

MBtu/yr 

o.bo' 

OptST/SP 

0.00 

0.00 

0.00; 

Duty  Cycle 

0.00 

0.00: 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

87.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

4.21 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL 


^^unctn:v: 


umcsappliCatiok  ;  ;  bo  ,  -  ao  di  ai 
■  ■  ,  .  ,  '  - ';-'POirp^''f:v*OMfrs' '  points  ‘  points 


Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


$243.00 


G-788 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  1470 


BUILDING  NAME:  AR  VEH  MNT  SHOP 


Building  UA:{ 


9,020 


CONDITIONED  SOFT: 


21,667 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1 

iCatagory  Number:  IConstruction: 


Use: 


Occupancy  HRS: 


Occupancy  Days: 


7jBRICKAND  CMU 


BATTALION 


0700-1800 


IM-F;  SAT 


Weeks  of  Winter: 


Weeks  of  Summer: 


32: 

20; 


|Y$t€lirgpmtlN¥SCHEDUI^ 


SUN: 

MON: 

PRES  START: 

0 

0 

PRES  STOP: 

LZ7_JM 

24 

REQ  START: 

0 

7 

REQ  STOP: 

0 

Te 

TUE:  WED:  THUR:  FRI: 


_ _ g 

o' 

0 

24 

24 

_ 24 

24 

7 

~ZJ- 

_ 7 

'”l6 

16 

16 

16 

SAT: 

_ 0 

ZIM 

0 

0 


Motor  HP: 

"0.33 

HP  Effic: 

0.65 

i  Load  Factor: 

0.80 

1  CFM-HTG: 

2,500 

i  CFM-CLG: 

2,500 

i  %OA: 

25% 

%Area: 

8% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

i  BLR  CAP  OUTPUT  (BTUH): 

Q 

ii« 

p:? 

REQUIRED  PRESENT 
HR/YR  HRATR 

CLGHRSON: 

900 

3,360 

HTG  HRS  ON: 

1,440 

5,376 

H/C  HRS  ON: 

2,346 

8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

"  1  r:; 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

67000941 

NSUCC: 

"'0.66249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

. '365 

CHWR: 

17.5' 

CNWR: 

0 

OAR: 

"5B7 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  1470 


BUILDING  NAME:  AR  VEH  MNT  SHOP 


iSystem  Type: 

'15 

System  Name: 

ISmall  Single  Zone  air  handling  unit 

System  Number: 

iAHU-1 

Schedule  STISP 


0.00! 


2,973.43; 


64.94. 


OptST/SP| 


0.00 


92.41: 


O.OOi 


Duty  Cycle 


0.00 


0.00 


0.00 


Demand  Limit 


Night  Setback 


0.62_ 

oToo'^ 


0.00 


0.00 


15,087.93 


26.41 


Sub  Total 


0.62 


18,153.77 


91.35 


Economizer 


0.00 


0.00 


0.00 


Ventiiation/Recirculation 


0.00 


0.00 


DDC  Control 


0.00 


1,366.79 


0.00^ 

'21T72 


HW  OA  Reset 


0.00 


0.00 


0.00 


Chilled  Water  Reset 


0.00 


0.00 


0.00 


Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


3.00 


TOTAL 


0.821 


mM7] 


3.00 


■WMGs:,' 
iicm; 
NO. 


IJMCS  APPLICATION 


POINTS^  POINTS  INPUTS  POtNT^| 


1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


0 

0 


0 

0 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 


G-790 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep*95 

JM/AJN/AMS 


BLDG:  1470 


BUILDING  NAME:  AR  VEH  MNT  SHOP 


Building  UA:: 


9,020 


CONDITIONED  SOFT: 


21,667 


System  Type: 

15  1 

System  Name: 

Small  Single  Zone  air  handling  unit  i 

System  Number: 

AHU-2 

,G>NEORmi|0Nr  - . ^ 


Catagory  Number:  'Construction: 


Use: 


Occupancy  HRS: 


Occupancy  Days: 


7;BRICK  AND  CMU 


BATTALION 


0700-1800 


M-F;  SAT 


Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


i¥STiMbPlF^tlNG,MHiPlE&^ 

IPS? 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START 

0 

0  ; 

0 

_ P 

_ _ P _ 

_ g 

0 

PRES  STOP 

24 

24 

”24 

I 

CM 

"  “24  ^ 

'~2A  " 

24 

REQ  START 

7  ■ 

7 

”7 

_ 7 _ 

7  ” 

REQ  STOP 

_ g 

16 

16 

16 

H§  ~ 

0 

pa^»m:Sii 

Motor  HP 

'6.ZZ 

HP  Effic 

0.65 

Load  Factor 

0.80 

CFM-HTG 

2,000 

CFM-CLG 

2,000 

%OA 

20% 

%Area 

4% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

BLR  CAP  INPUT  (BTUH) 

- . . . 

0.00 

d 

BLR  CAP  OUTPUT  (BTUH) 

0 

pWRi^giSLCiiLAtidi 

«  V..,:c;.v .  . . 

REQUIRED  PRESENT 
HRA^R  HRA^R 

CLG  HRS  ON: 

900 

3,360 

HTG  HRS  ON: 

1,440 

5,376 

H/C  HRS  ON: 

2,346 

8,760 

CLG  HRS  SAVED: 


2,460 


HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

CONSTANTS  ■■-^5;  /  :•  ■■■*  , 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

ad00941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

.  d"000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

~  3Q5 

CHWR: 

17,5 

CNWR: 

. 0 

OAR: 

5.67 

G-79^ 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  1470 


BUILDING  NAME:  AR  VEH  MNT  SHOP 


{System  Name: 


iSmall  Single  Zone  air  handling  unit 


System  Number: 


AHU-2 


Schedule  ST/SPj 

o.oo: 

2,602.57 

41.56: 

OptST/SP’ 

o.ooi 

92.41 

O.OOi 

Duty  Cycle 

0.00 

O.OOj 

0.00 

Demand  Limit 

0.62 

0.00' 

0.00 

Night  Setback 

0.00 

12,070.34 

13.21 

Sub  Total 

0.62 

14,765.32 

54.77 

Economizer 

0.00 

373.08 

0.00 

Ventilatlon/Recirculation 

0.00 

31.35 

1.98 

DDC  Control 

0.00 

1,093.44 

10.86 

HW  OA  Reset 

0.00 

0.00 

0.00: 

Chilled  Water  Reset 

0.00 

0.00 

””  0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

r  total"  1:  _ 

0J2i 

67.«H  ■  '  - 

ZM 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


0 

0 


2 

1 


0 

0 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 


2* 


iSiliWip 


G-792 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01  -94>D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


BLDG:  1470 


BUILDING  NAME:  AR  VEH  MNT  SHOP 


Building  UA:I 


9,020 


CONDITIONED  SOFT: 


21,667 


System  Type: 

1 

j 

System  Name: 

Small  hot  water  boiler 

j 

System  Number: 

lBLR-1 

I 

'>  rl^njV' 

Category  Number:  jConstruction:  jUse:  Occupancy  HRS: 

Occupancy  Days: 

1 3IMETAL  PANEL  AND  CMU  VEH  MAINT  SHOP 


0700-1800 


M-F 


Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


SYSTEW  OPERATING  SCHEDULEr  ^ 


SUN:  MON:  TUE:  WED:  THUR: 


FRI:  SAT: 


PRES  START:  0 

0  0 

_o 

_ g 

0  0 

PRES  STOP:  24  24  24 

24 

24 

24  24 

REQ  START:  0 

7 _ 7 

7 

7 

7  0 

REQ  STOP:  0  16  16 

16 

16 

16  0 

\  /V't- . 

Motor  HP: 

2.00 

HOAUHC: 

0 

HP  Effic: 

0.78 

HOAUH: 

0 

Load  Factor: 

"O^BO 

COAUHC: 

d 

CFM-HTG: 

. . d 

COAUC: 

d 

CFM-CLG: 

HOAOHC: 

~o 

%OA: 

~0% 

HOAOH: 

.  "o' 

%Area: 

8% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

""o 

COAOC: 

d 

KW-TON: 

”o.od 

DC  DUTY: 

o.iT 

BLR  CAP  INPUT  (BTUH); 


BLR  CAP  OUTPUT  (BTUH): 


990,000 

^927oOO“ 


DC  DEMAND: 
EC^ 


fftMJRsMO!:uL^6^s 


ECHC: 

lisUCHC: 


NSUCC: 


REQUIRED  PRESENT 
HRA'R  HR/YR 

CLG  HRS  ON: 

900 

3,360 

HTG  HRS  ON: 

1,440 

5,376 

H/C  HRS  ON: 

2,346 

8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

DDCCHC: 


0.17 

0 

"o 

0.000105 
a 000278 

"aoooieT 


DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-793 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


BLDG:  1470 


BUILDING  NAME:  AR  VEH  MNT  SHOP 


System  Type: 

1 

iSystem  Name: 

iSmall  hot  water  boifer 

System  Number: 

IBLR-1 

; 

Ssi ; 

Ititfyr  s ;  . 

^  Schedule  ST/SP: 

0.00 

6,023.09^ 

0.001 

Opt  ST/SP; 

0.00 

466.73; 

0.00: 

Duty  Cycle 

0.00 

o.oo; 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

6,489.82 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recircuiation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

5.61 

Chilled  Water  Reset 

0.00 

o'.oo 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

4.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

TOTAi:  I. 

Ir-Iv;-  6,489.8z; 

5,8lj 

5-  '  ‘  *  ■  . 


^  POINTS  POINTS 


ISSi'ffli®*' 


2 

4 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


0 

0 


0 

0 


0 

2 


$277.00 


3  $836.00 

0  $330.00 


G-794 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY ; 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


BLDG:  1470 


Building  UA:j 


BUILDING  NAME:  AR  VEH  MNT  SHOP 

9  020  CONDITIONED  SOFT? 


System  Name: 

Small  hot  water  boiler  i 

System  Number: 

BLR-2  j 

|Catagory  Number:  IConstruction:  Use:  lOccupancy  HRS: _ Occupancy  Days: 

1  13!METAL  panel  and  CMU  VEH  MAINT  SHOP  ~  ~  0700-1800  M-F 


Weeks  of  Winter: 
Weeks  of  Summer! 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

_ 24 

24 

24 

REQ  START: 

0 

7 

7 

7 

7 

7 

0 

REQ  STOP: 

d 

16 

16 

Td 

_ ^16 

16 

0 

BSlf 

TAte 

Motor  HP: 

2.00 

1 

HP  Effic: 
Load  Factor: 
”  ”  ~  CFM-HT^ 

cfm-clgT 

■  ^%oAr 

%Area: 

CHILLER  CAP  (TONS): 
^  KW-TON: 
BLR  CAP  INPUT  (BTUH): 
^BLR  CAP  OUTPUT  (BTUH):^ 


0.78 

0.80 

0 

0 

'  8% 
0 

0.00 

9^7000 

792,00"d 


REQUIRED 

MBZYR 


PRESENT 

HRA^R 


CLG  HRS  ON: 

900 

3,360 

HTG  HRS  ON: 

1,440 

5,376 

H/C  HRS  ON: 

2,346 

8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

37936 

C/H  HRS  SAVED: 

6,414 

HOAUHC: 
“  HOAUH: 
COAUHC: 

“coauc7 

HOAOHC: 

HOAOH: 

COAOHC: 

“coaocT 
'dc  dutyT 

DC  DEMAND: 
ECC: 

”  ECHC: 

“nsuchcT 

NSUCCr 


0 

0 

_ 

d 

d 

0 

“o 

. . 0 

0.17 

'0.'l7 

0 

'o 

o7)do"i05 

o7)Od278' 


DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

77*5 

CNWR: 

0 

OAR: 

5.67 

G-795 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


BUILDING  NAME:  AR  VEH  MNT  SHOP 


System  Type: 


!1 


System  Name: 


Small  hot  water  boiler 


System  Number:  iBLR-2 

'  L".,' 

mme  v€ 

Schedule  ST/SPj 

0.00; 

6,023.09 

0.00 

Opt  STASP 

o.oo; 

466.73; 

0.00 

^  Duty  Cycle 

0.00 

o.oo' 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

6,489.82 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ve  ntl  I  ati  on/RecI  rc  u  I  ati  on 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

5.61 

Chilled  Water  Reset 

0.00 

o.oo" 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

A  nn 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


TOTAL 


0.00I 


9,489.8?; 


4-  AM 


. . . . . . . . . . . . . . . . . . . . . 

frUNCTM  UMG5  APPLICATION  DO  .AO  DI  ^  AI. 


1  Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

2  Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


0 


COST 


$277.00 


$836.00 

$330.00 


G-796 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  OACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  1470  BUILDING  NAME:  ARVEHMNTSHOP 


|Use: 

pccupancy  HRS: 

Occupancy  Days: 

13IMETAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

10700-1800 

M-F 

I  Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

§Vf!lM;dPERltiN^^HEDCi|Ejj'g?jgig 

'  SUN:  MON:  TUeT  WED:  THUR:  FRI:  SAT: 


PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

~  24 

24 

24 

_ 24 

24 

REQ  START: 

0 

7 

7 

7 

_ 7 

7 

0 

REQ  STOP: 

_ g 

16 

16 

^16 

16 

_ 16 

0 

Motor  HP: 

20.00 

HP  Effic: 

0.88 

Load  Factor: 

0.80 

CFM-HTG: 

22,200 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

5% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

f«)tJRS  CALCULATIONS 

■■ 

;  REQUIRED  PRESENT 

HR/YR  HRA'R 

CLG  HRS  ON:  900 

3,360 

HTGHRSON:  1.440 

5.376 

H/C  HRS  ON:  2,346 

8,760 

"CLG  HRS  SAVED: 

""  '2760 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

CONSTANTS  C  i: 

HOAUHC: 

0 

HOAUH: 

0~ 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

"'“o'.oooieT 

DDCCC: 

"~aoo6426 

NSC: 

'94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

-  -  ^-7  -5 

CNWR: 

0 

OAR: 

5.67 

G-797 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG: 

FfpTKSS- 


BUILDING  NAME:  AR  VEH  MNT  SHOP 

llgRGY^elyiui^^ 


System  Type: 

!16 

ISystem  Name: 

(Heating  and  Ventilating  Unit 

System  Number: 

iMAU-1 

Schedule  ST/SP 

0.00 

53,325.88 

0.00 

Opt  ST/SPl 

0.00' 

4,132.21 

0.00 

Duty  Cycle 

0.00; 

O.OOi 

0.00^ 

Demand  Limit 

0.00 

0.00: 

0.00 

Night  Setback 

o.oo; 

0.00 

42.53 

Sub  Total 

0.00 

57,458.09 

42.53 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

18.31 

HW  OA  Reset 

0.00 

0.00 

b.oo 

Chilled  Water  Reset 

0.00 

0.00 

o.bo 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  ' 


57,4«.i!)^ 


dWiii 


Scheduled  start/stop  control -AHU;  10  0  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit  0  10  3 

Outside  air  damper  ventilation  and  0  10  0 

recirculation  control  -  AHU 


TOTAL: 


$348.00 


$813.00 

$272.00 


$1,4X3,00 


G-798 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  1470 


1470  BUILDING  NAME:  AR  VEH  MNT  SHOP 

Building  ^  CONDiTiONED  SQFT:i  ^  21,667 

System  Type:  21 _ _ 

System  Name:  HW  Unit  heater _ _ _ i 

System  Number:  UH-1 _ _ ! 


Category  Number:  jConstruction:  Use:  _ jOccupancy  HRS:  Occupancy  Days: 

13IMETAL  PANEL  AND  CMU  VEH  MAINT  SHOP  10700-1800  ’M-F  _ 

j  Weeks  of  Winter:!  ~  32 

^  Weeks  of  Summer:  20 


WED:  THUR: 


PRES  START: 

0 

0 

0 

0 

_g 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

7 

- 

7 

_ _ 7 

7 

0 

REQ  STOP: 

0 

16 

_ ^16 

Te 

16 

0 

Motor  HP: 

1.50 

HP  Effic: 

0.74 

Load  Factor: 

0.80 

CFM-HTG 

12,320 

CFM-CLG 

0 

%OA 

0% 

%Area 

55% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

HR/YR  HR/YR 


CLG  HRS  ON: 

900 

3,360 

HTG  HRS  ON: 

1,440 

5,376 

H/CHRSON: 

2^346” 

8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHO: 

6 

NSUCHC: 

6.0001 05 

NSUCC: 

~  a  066278" 

DDCCHC: 

“a  006 16? 

DDCCC: 

0.000426 

NSC: 

~  94360 

DDCH: 

40600 

OPT: 

^”365 

CHWR: 

CNWR: 

OAR: 

5.67 

G-799 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


BLDG:  1470 

BUILDING  NAME:  AR  VEH  MNT  SHOP 

System  Type: 

:21 

System  Name: 

|HW  Unit  heater 

System  Number: 

;UH-1 

MH/yr 


Opt  ST/SP 

0.00 

S68.97j 

0.00 

Duty  Cycle 

0.00 

0.00; 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

467.82 

Sub  Total 

0.00 

5,130.46 

467.82 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

o.'oo 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

0.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

H  ft  nn 

X.1>0  AO,:  DI  M  COST 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


$1,213.00 


$1,213  00 


G-800 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  1470 


r 


BUILDING  NAME:  AR  VEH  MNT  SHOP 


Building  UA:| 


9,020 


CONDITIONED  SOFT: 


System  Type: 


21 


System  Name; 


System  Number: 


.  ,‘.r-  X  '  -<• 


21,667 


HW  Unit  heater 


UH-2 


-'fV,  It 

;  Krr- 

Catagory  Number:  {Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

13  METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800 

:m-F 

I  Weeks  of  Winter: 

32 

!  Weeks  of  Summer: 

20 

I^STEttlOPERA- 

ni^il 

CflEDUi 

-r  V 

.'^SSsSpS 

THUR: 

e.iS 

SUN: 

""mON: 

"'tUE:''"" 

WEQ. 

FRI: 

SAT: 

PRES  START:  i 

0 

0 

0 

0 

0 

0 

_ g 

PRES  STOP:  ' 

24 

24 

24 

24 

24 

24 

^4 

REQ  START:  ] 

0 

7  ! 

7 

__ 

7 

7 

0 

REQSTOP:  ] 

0 

16 

16 

16 

16 

16 

0 

<  •  .!>  “  Ij:;  ;-v  -5  -i;-;.  !W!K;,y  . 


Motor  HP: 


0.50 


HP  Effic:  0.66 

Load  Factor:  0.80 

^M-HTG::  ~~~  ~4,800 

~~  ~c7m-CLG:  “  ~~6 

%OA:  “  0% 

%Area:  20% 

CHILLER  CAP  (TONS):  0 

kW-TON:  OOO 

BLR  CAP  INPUT  (BTUH)7  ^  ~  “o 

BLR  CAP  OUfPUT(BrUH)l  0 


HOURS  CALCULATIONS  “  i 

‘  '7* 

REQUIRED  PRESENT 

i  HRATR  HRA'R 

CLG  HRS  ON: 

900 

3,360 

HTG  HRS  ON: 

1,440 

5,376 

H/C  HRS  ON: 

2,346 

8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6.414 

iON$TANTSr 

;;7;Vr''7  j-c*'  '..''vi.-'"' 

HOAUHC: 

0 

HOAUH; 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR; 

. . ”5'67 

G-801 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  1470  BUILDING  NAME:  AR  VEH  MNT  SHOP 


ISystem  Type: 


121 


ISystem  Name: 


IHW  Unit  heater 


iSystem  Number: 


IUH-2 


mMtUMtm. 

MBsitey.iX 

1  Schedule  ST/SP; 

0.00i 

1.779.65; 

0.00 

Opt  ST/SP! 

0.00^ 

137.90; 

0.00 

Duty  Cycte 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

170.12 

Sub  Total 

0.00 

1,917.46 

170.12 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

0.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

>  TOTAL  n 

f,  O.0OJ 

.1  t,tt7.46j^ 

:>  tKm 

1'  *'  '1 

'  ' ' . 1  "  'r'  ■  If:-: 


v> 


KHNl^  mifris  roiNlS  POINTS  i:  ' 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


1 


0 


1 


$1,213.00 


$1,213.00 


G-802 


BUILDING  4010 
DENTAL  CLINIC 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  4010 

BUILDING  NAME: 

DENTAL  CLINIC 

Building  UA: 

2.715;  I 

CONDITIONED  SOFT:;  15,587 

,  . . . . . . 

System  Type: 

18 

System  Name: 

Dual  Duct  air  handling  unit 

System  Number: 

|AHU-1 

iriS'SMiffliiiimgDS 

Catagory  Number:  Construction: 

Use: 

lOccupancy  HRS:  'Occupancy  Days: 

10  BRICK  AND  CMU 

DENTAL  CLINIC 

0800-1700  M-F 

Weeks  of  Winter: 

32' 

Weeks  of  Summer: 

20 

^YSTEH  OPERAtiNG  SCHEDULg 

SUN: 

MON:  TUE: 

WED; 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

r  ^ 

24 

24 

24 

24 

_ 24 

_ ^ 

REQ  START: 

0 

.  _ 

7 

7 

_ 7 

_ 7 

0 

REQ  STOP: 

0 

17 

J7 

’”l7 

__ 

17 

0 

coNsnANm" '  ^  " 

Motor  HP: 

35.00 

HOAUHC: 

50.2 

HP  Effic: 

0.90 

HOAUH: 

80.7 

Load  Factor: 

0.80 

COAUHC: 

0.00121 

CFM-HTG: 

17.560 

COAUC: 

0.0032 

CFM-CLG: 

17,560 

HOAOHC; 

45.3 

%OA: 

40% 

HOAOH: 

72.8 

%Area: 

100% 

COAOHC: 

0.0017 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.0045 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.000826 

ECHC: 

0.000312 

NSUCHC: 

0.000143 

ftOURSCALCULATiONS 

NSUCC: 

0.000379 

iRFOUIRFD  PRESENT 

DDCCHC: 

0.000119 

HRA^R 

HRA'R 

DDCCC: 

0.000316 

CLG  HRS  ON: 

1,000  3.360 

NSC: 

36000 

HTG  HRS  ON: 

1,600  5,376 

DDCH: 

40300 

H/C  HRS  ON: 

2,607  8,760 

OPT: 

305 

_ 

_ 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,360 

CNWR: 

0 

HTG  HRS  SAVED: 

3,776 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,153 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG;  4010  BUILDING  NAME:  DENTAL  CLINIC 


-r>>M 


System  Type: 


!18 


iSystem  Name: 


IDual  Duct  air  handling  unit 


System  Number: 


^HU-1 


mfyi  ; 

;E7-via.'' 

Schedule  ST/SP 

0.00 

194.777.72; 

2,169.53' 

Opt  ST/SPj 

0.00 

7,063.02 

0.00 

Duty  Cycle 

0.00; 

0.00 

0.00 

Demar>d  Limit 

0.00 

0.00; 

0.00 

Night  Setback 

0.00 

15,450.32 

97.74 

Sub  Total 

0.00 

217,291.06 

2,267.27 

Economizer 

0.00 

14,283.81 

0.00 

Ventitation/Recirculation 

0.00 

2,592.21 

107.54 

DDC  Control 

0.00 

5,447.99 

109.41 

HW  OA  Reset 

0.00 

0.00 

6.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

5.00 

and  Safety  Alarms 

^  VTOTAL 

0.00] 

'  '  239,«l5.0^-'“  '  7  -  ■ 

::'2.4«440I7v7v,:Ss7#-V.---  ; 

r'  T 
^  ■  ‘  '"-• 

'jukCTN 


t 


NO. 


f ,  ?r5'  i'  \  7' 

Oiacs  APM^^TtON^  ! 

' '  $^S7s 


i£ck^iii!r 


ji|W;nf7)g 


,\:rg|r ; 


1 9  Scheduled  start/stop  control  -  AHU 
w/  RF;  Optimum  start/stop  -  AHU 
w/  RF;  Demand  limiting  -  AHU  w/ 
RF;  Duty  Cycling  -  AHU  w/  RF 

28  Direct  digital  control  -  Dual  Duct 
AHU 

34  Outside  air  damper  ventilation  and 
recirculation  control  -  Dual  Duct 
AHU 

37  Outside  air  damper  economizer 
control  -  Dual  Duct  AHU 

40  Maintenance  (filter)  alarm  -  AHU 


0 

0 

0 

1 


'ami 


2  $697.00 

9  $3,761.00 

0  $272.00 

2  $399.00 

0  $112.00 


G-804 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  4010  BUILDING  NAME:  DENTAL  CLINIC 


Building  UA:! 


2,715 


CONDITIONED  SOFT: 


System  Typerjl  _  ! 

System  Name:|Smali  hot  water  boiler  _  : 

System  Number:|BLR-1 _  I 


{category  Number:  {Construction: 

I  lOteRICK  ANDCMU 


Use: 

Identalclinic 


{Occupancy  HRS: 
^00-1700 


Occupancy  Days: 
IM-F 


Weeks  of  Winter:! 
Weeks  of  Summer: 


WED:  THUR: 


PRES  START: 

0 

0 

0 

0 

0  ' 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

REQ  START:  ^ 

Za 

7 

7 

ZZZi  1 

7 

7 

0 

REQSTOP: 

^  I 

17 

17 

17  7 

17 

17  ; _ 

0 

'  .;vl|rT ' 

v,\  "•fi'ir;”'—  *  = '  '■ 

. . .  ''“'Motor  HP:' . 

1.00 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

1 ,750,000 

BLR  CAP  OUTPUT  (BTUH): 

1,400,000 

HOAUHC: 

50.2 

HOAUH: 

80.7 

COAUHC: 

0.00121 

COAUC: 

0.0032 

HOAOHC: 

45.3 

HOAOH: 

72.8 

COAOHC: 

0.0017 

COAOC: 

0.0045 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000826 

ECHC: 

0.000312 

REQUIRED  PRESENT 
HR/YR  HR/YR 


CLG  HRS  ON :  1 .000 _ ^360 

HTGHR¥oN:  1,600 _ 5,376 

H/C  HR^N:'  2,607,  "  8,760 


CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153 

NSUCHC: 

0.000143 

NSUCC: 

0.000379 

DDCCHC: 

0.000119 

DDCCC: 

0.000316 

NSC: 

36000 

DDCH: 

40300 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-805 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  i:  DACA  01-94-D-0033 
LOCATION:  FT  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  4010 

BUILDING  NAME: 

DENTAL  CLINIC 

?lfSf;ENERj^1eA^T510IO(BOIil 

.......  ,  ,  > 

System  Type: 

1 

System  Name: 

Small  hot  water  boiler 

iSystem  Number: 

BLR-1 

'  Schedule  ST/SP  O.OOj 

3,428.27 

0.00' 

Opt  ST/SP 

!  0.00 

276.91 

0.00 

! 

Duty  Cycle 

0.00 

0.00’ 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

3,705.18 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recircutatlon 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

9.92 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

r:K---i'^'TOTAL:':P''-:vv 

-y;:  4*00 

LuMci^ 

Sfunctn 

.  NO.:.-;" 

■  -  "DO  '  .-AO  ■  ''f'cOST 

jpomTs:7PoiMrs^  ■■  '■■■ 

1 

Scheduled  start/stop  control  -  HW  2 

0  0 

0  $277.00 

Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

2  Hot  water  reset  -  HW  Boiler  0  0  0  3  $836.00 


4  Alarms  -  HW  Boiler 


0 


0  2  0  $330.00 


G-806 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  4010 


BUILDING  NAME:  DENTAL  CLINIC 


Building  UA: 


2,715; 


CONDiTIONED  SOFT:! 


15,587 


System  Type: 

6 

System  Name: 

Small  air  cooled  chiller  , 

System  Number: 

X 

o 

ispriftLirarBMMiiiftfl 

Catagory  Number:  jConstruction: 

Use: 

‘Occupancy  HRS:  Occupancy  Days: 

10  BRICK  AND  CMU 

DENTAL  CLINIC 

0800-1700  M-F 

Weeks  of  Winter:! 

32 

Weeks  of  Summer: 

20 

YStEMOPS/ 

mNds 

.CHEDUtt 

WED:  THUR: 

FRI: 

iiiilifi 

.S'*” Aw',- 

SAT: 

SUN: 

MON: 

TUE: 

PRES  START: 

01 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

:  ~  24 

24 

24 

24 

24 

24 

REQ  START: 

0 

_ 7  _ 

7 

„ 

7 

7 

0 

REQ  STOP: 

0 

„_.1Z 

_ 17 

. 17 

_ 17 

0 

Motor  HP: 


5.00 


HPEffic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

80 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

. ,  .  .  r;-!' . 

REQUIRED  PRESENT 

HRfYR 

HRIYR 

CLG  HRS  ON: 

1,000  3,360 

HTG  HRS  ON: 

1,600  5,376 

H/C  HRS  ON: 

2,607  8,760 

CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3.776 

C/H  HRS  SAVED: 

6,153 

HOAUHC: 

50.2 

HOAUH: 

80.7 

COAUHC: 

0.00121 

COAUC: 

0.0032 

HOAOHC: 

45.3 

HOAOH: 

72.8 

COAOHC: 

~oT6o^ 

COAOC: 

6.0045 

DC  DUTY: 

6.~i7 

DC  DEMAND: 

. 6^17 

ECC: 

0.000826 

ECHC: 

o"oo63T2 

NSUCHC: 

‘0.600T43 

NSUCC:  ^  0-000379 


DDCCHC:  0.000119 


DDCCC: 

0.000316 

NSC: 

36000 

DDCH: 

40300 

OPT: 

305 

CHWR: 

17.5 

cnwrT 

'  - 

OAR: 

5.67 

G-807 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  4010 


BUILDING  NAME:  DENTAL  CLINIC 


System  Type:  6 

System  Name: 

iSmall  air  cooled  chiller 

System  Number: 

lCH-1 

mmmams. 

i 

Wm&m- 

Schedule  ST/SP 

O.OO! 

8,630.20: 

O.OOi 

Opt  ST/SP 

0.00 

1,115.34 

o.oo: 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

2.80 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

2.80 

9,745.54 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

6.00 

0.00 

Chilled  Water  Reset 

0.00 

1,400.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

67.32 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

4.00 

and  Safety  Alarms 

;  TOTAL  j 

--'Q.  70.12jv; 

'  -  L"'  . 

4.00 

tr  -  "  , 

iuNtewi- 


i± 


■'  m-  ^:'cosT;i 


10  Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control  - 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

1 1  Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

16  Alarms  -  Chiller 

42  Chiller  demand  limiting  -  Small  Air 

Cooled  Chiller 

iiSStf  SfS®  lSF!ll‘  r'  I:  ' " 


1 


1 


0 

0 


2 

0 


0 

0 


$386.00 


$664.00 

$281.00 

$150.00 


— : - — 


G-808 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION :  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW 


IIP', 

CONSTANTS  V . 

\  Motor  HP: 

1.00 

HOAUHC: 

50.2 

I  HP  Effic: 

0.69 

HOAUH: 

80.7 

Load  Factor: 

0.80 

COAUHC: 

0.00121 

CFM-HTG: 

0 

COAUC: 

0.0032 

CFM-CLG: 

0 

HOAOHC: 

45.3 

%OA: 

0% 

HOAOH: 

72.8 

%Area: 

0% 

COAOHC: 

0.0017 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.0045 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.000826 

ECHC: 

0.000312 

NSUCHC: 

0.000143 

HoORsaaicuaTioNg’ 

NSUCC: 

0.000379 

RPOIIIRFD  PRESENT 

DDCCHC: 

0.000119 

HRIYR 

HR/YR 

DDCCC: 

0.000316 

CLG  HRS  ON: 

1,000 

3,360 

NSC: 

36000 

HTG  HRS  ON: 

i,60o: 

5,376 

DDCH: 

40300 

1  H/C  HRS  ON: 

2,607 

8,760 

OPT: 

305 

. . 

. . - . 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,360 

CNWR: 

0 

HTG  HRS  SAVED: 

3,776 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,153 

G-809 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO;  1406-001 
DATE:  16-Sep-95 
PREPARED  BY;  AJN/CWW 


BLDG:  4010 


BUILDING  NAME:  DENTAL  CLINIC 


System  Type: 


System  Name: 


26 


IPump 


!System  Number: 


iHWP-1 


FUNCnOH  > i  c.  4.: 

;:4 

Schedule  ST/SP 

0.00 

3,256.53! 

0.00 

Opt  ST/SP 

0.00 

263.04' 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00' 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

3,519.57 

0,00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Q  nn 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


TOTAL 


0,00i 


>3,519.57! 


3.(K) 


-  ■  -JiS:  '  - 

'';K'  ^ 


Scheduled  start/stop  control  - 
Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


$386.00 


$386.00 


G-810 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  4010 


Building  UA:| 


System  Type:  26 
System  Name:  Pump 
System  Number:  HWP-2 


BUILDING  NAME:  DENTAL  CLINIC 

2,7l5  CONDITIONED  SOFTT 


15,587 


iCatagory  Number:  Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

lOjBRICKANDCMU  DENTAL  CLINIC 

;0800-1700 

’  M-F 

^  _ 

Weeks  of  Winter: 
Weeks  of  Summer: 


MON: 

TUE: 

V^D: 

THUR: 

FRI: 

SAT: 

PRES  START:  0 

0 

0 

0 

0 

0 

0 

PRES  STOP:  24 

24 

24 

24 

24 

_ 24 

24 

REQ  START:  0 

7 

_ 

7 

_ 7 

7 

0 

REQ  STOP:  0 

17 

17 

_ 17 

_ 17 

17 

0 

./ 

\  .  'L  ' 

CONJ 

jTANtS 

Motor  HP: 

1.00 

HOAUHC: 

50.2 

HP  Effic: 

"o^ 

HOAUH: 

80.7 

Load  Factor: 

*0.8^ 

COAUHC: 

0.00121 

CFM-HTG: 

0 

COAUC: 

0.0032 

CFM-CLG: 

0 

HOAOHC: 

45.3 

%OA: 

0% 

HOAOH: 

72.8 

%Area: 

“  0% 

COAOHC: 

o7ooi7 

CHILLER  CAP  (TONS): 

'  "o 

COAOC: 

0.0045~ 

KW-TON 
BLR  CAMNPUT  (BTUTh^^ 
^LR  CAP  OUTPUT  (BT UH) 


DC  DUTY^ 
dcdemandT 

¥chcT 

N^CHC: 

NSUCC: 

DDCCHC": 


0.17 

^'1117 

"0^008^ 

aooosii 

^oT^T43 

"07000379 

0.000119 


:rLC^WUir\b.l^  r  Ixi-Wh. 

HR/YR  HIVYR 

DDCCC: 

0.000316 

CLG  HRS  ON: 

1,000 

3,360 

NSC: 

36000 

HTG  HRS  ON: 

1,600 

5,376 

DDCH: 

40300 

H/C  HRS  ON: 

2,607 

8,760 

OPT: 

305 

. . - 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,360 

CNWR: 

o' 

HTG  HRS  SAVED: 

3,776 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,153 

G-811 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  4010  BUILDING  NAME:  DENTAL  CLINIC 


'System  Type: 

26 

System  Name: 

Pump 

iSystem  Number: 

!HWP-2 

:.v4  ' 

Schedule  ST/SP 

0.00 

3.256.53: 

0.00 

Opt  ST/SP 

0.00 

263.04 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

3,519.57 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

/ 

3.00 

!  TOTAL  f 

SiiiiSf  ,i;:  ..^'3,619.571^ 

. ; 

;o.ooi  ,4' '  , 

^  ZM 

24  Scheduled  start/stop  control  -  10  10  $386.00 

Pump;  Optimum  start/stop  -  Pump; 

Demand  limiting  -  Pump 


fflPraSiii#: 

"  '  . .  . 


SifWs 


«fS! 


G-812 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


Motor  HP: 

1.00 

HP  Effic: 

0.65 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

60% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

b.oo 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED  PRESENT 
IHRA^R  HRA^R 


CLG  HRS  ON:  "l,000:  3,360 

HTG  HRS  ON:  ^1^00  5,376 

l^/C  HRS  ON:  ^7  8,760 


CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153 

^iONSt 

ill 

ill 

HOAUHC: 

50.2 

HOAUH: 

80.7 

COAUHC: 

0.00121 

COAUC: 

0.0032 

HOAOHC: 

45.3 

HOAOH: 

72.8 

COAOHC: 

0.0017 

COAOC: 

0.0045 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000826 

ECHC: 

0.000312 

NSUCHC: 

0.000143 

NSUCC: 

0.000379 

DDCCHC: 

0.000119 

DDCCC: 

0.000316 

NSC: 

36000 

DDCH: 

40300 

OPT: 

305 

CHWR: 

. . 175 

CNWR: 

0 

OAR: 

5.67 

G-813 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BUILDING  NAME:  DENTAL  CLINIC 


ISystem  Type: 


jSystem  Name: 
jsystem  Number: 


125 


jHot  water  radiatfon  pump 


IRAD-1 


FT"?uNcfioS1f^ 

...  -= 

.7.' ' ' 

Schedule  ST/SP: 

0.00 

3.466.95: 

o.oo: 

Opt  ST/SP 

0.00 

1 

280.04 

0.00 

Duty  Cycle 

0.00 

0.00; 

0.00^ 

Demand  Limit 

0.00 

0.00 

o.oo: 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

3,746.99 

0.00 

Economizer 

0.00: 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

TOTAL 

:  «.oo! 

.  V  o  ; 

£7  3,746.9^ 

UMCS 

idWCTN' 

''' 


UMCSAFPLIQ 


Dio"-"  ‘AO-  -coste'  ■; 


•INTS  POimRS  POINTS  pon^ 


23  Scheduled  start/stop  control  -  HW 
Pump;  Optimum  start/stop  -  HW 
Pump:  Night  setback  -  HW  Pump 


1 


1 


1 


$570.00 


_ 


.  $570.00 


G-814 


BUILDING  5000 
FIRE  STATION 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE; 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN 


ENERGY  CALCULATION  PARAMETERS 


BLDG;  5000 


Building  UA:| 


BUILDING  NAME:  FIRE  STATION 

2,186  CONPifiONED  SOFT: 


System  TypeilO 

System  Name:|Multizone  air  handling  unit 
System  Number:|AHU-1 


rrnmmmrnmtmmm 


Catagory  Number: 

Construction: 

lUse: 

Occupancy  HRS; 

Occupancy  Days: 

i 

1  PANELS  METAL  BEAM 

FIRE  STATION 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter:  | 
Weeks  of  Summer:! 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

_ 24 

24 

24 

_ 24 

REQ  START: 

0 

0 

0 

_ g 

0 

0 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

24 

Motor  HP: 
—  HPEffic: 
Load  Factor: 
CFM-HTG: 
CFM-CLGr 
~~  %OA:" 

%Area: 

CHILLERCAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


tons 


REQUIRED 

HR^TR 


PRESENT 

HRA^R 


CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

'  H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 
IStG  HRS  SAVED: 
C/H  HRS  SAVED: 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.000137 

DDCCC: 

0.000362 

NSC: 

36400 

DDCH: 

84900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-815 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN 


^LDGj^ 


BUILDING  NAME:  FIRE  STATION 

GAt^ULATIpN  SUMIMARV 


System  Type: 

10 

! 

[System  Name: 

Multizone  air  handling  unit 

System  Number: 

[AHU-1 

‘ 

rKtiPNiig 

Schedule  ST/SP 


''  '  '  . 

0.00 


Opt  ST/SP 

O.OOi 

0.00; 

0.00 

Duty  Cycle 

0.00 

0.00; 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

47.74 

Sub  Total 

0.00 

0.00 

47.74 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

4,986.50 

111.35 

HW  OA  Reset 

0.00 

o.ocT 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

-  TOTAL. 


!f;:5f7ri3FS 

msimm 

fcC55.--^rt‘ 

|irOMCS::i| 

IunctnI 


iiSSyi 


TWiCALmiajiponpMe 


1 8  Scheduled  start/stop  control  -  AHU; 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

29  Direct  digital  control  -  MZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

35  Outside  air  damper  economizer 
control -MZ  AHU 

40  Maintenance  (filter)  alarm  -  AHU 


iiiiiiiii 

S:  :  ij;  ;;,f 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 


G-816 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  5000 


BUILDING  NAME:  FIRE  STATION 


Building  UA:; 


2,186 


CONDITIONED  SOFT: 


8,400 


irfl 

iAti 

System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

kHU-2  i 

ra^SCeOiCBBSSFORMKlHIja 

iCatagory  Number:  jConstruction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

ijPANEL  &  METAL  BEAM 

FIRE  STATION 

:0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 

SYSTEM 

. TUE: 

PRES  START: 

PRES  STOP: 

REQ  START: 

REQ  STOP: 


WED: 


THUR: 


FRl: 


SAT: 


0 

0 

0 

0 

0 

0 

0 

24 

24 

24 

24 

24 

24 

24 

^  '~~0  ^ 

0 

0 

0 

_ _g 

0  ^ 

_ _0 

24 

24 

24 

24 

24 

24 

'.s? 

Mllv. 

1.50 

CONSTANTS  T-VX  ‘iCV 

Motor  HP: 

HOAUHC: 

0 

HP  Effic: 

0.74 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

3,840 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

100% 

HOAOH: 

0 

%Area: 

40% 

COAOHC; 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC; 

0 

y/g:. 

NSUCC: 

0 

RPOUIRPD  PRESENT 

DDCCHC; 

0.000137 

iHR/YR  HR/YR 

DDCCC: 

0.000362 

CLG  HRS  ON:  3.360 

3,360 

NSC: 

36400 

HTG  HRS  ON:  5,376 

5.376 

DDCH: 

84900 

H/C  HRS  ON:  8,760 

8,760 

OPT: 

0 

. . 

CHWR: 

17.5 

CLG  HRS  SAVED:  0 

CNWR: 

0 

HTG  HRS  SAVED;  0 

OAR: 

C/H  HRS  SAVED:  0 

■ 

G-877 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN 


BLDG:  5000 


BUILDING  NAME:  FIRE  STATION 


System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

AHU-2 

- - 

. _ 

:'i  MM:  r  ■  ■ 

Schedule  ST/SP 

0.00 

.oo' 

_4 _ - 

o.oo; 

r  Opt  STASP 

O.OO: 

O.OO: 

0.00: 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

o.oo’ 

0.00 

0.00 

Night  Setback 

“  0.00: 

0.00 

31.83 

Sub  Total 

0.00 

0.00 

31.83 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

~0.00 

74.24 

HW  OA  Reset 

0.00 

‘  ^6 

“  0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

TOTAL 

-  ,  : ,  o.otf  ^ 

tJMCS 
ilfNCTN 
NO. 


18 


30 

33 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


1 


0 

0 


0 


0 


0 

0 


1 


3 

0 


$348.00 


$813.00 

$272.00 


^  r;. 


m 

1 


$1,4M.OO 


G-818 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY; 


1406-001 

16-Sep-95 

AJN 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  5000 


BUILDING  NAME:  FIRE  STATION 


Building  UA: 


CONDITIONED  SOFT: 


System  Type:|1 

System  Name:|Small  hot  water  boiler _ | 

System  NumberlBLFM  I 


Catagory  Number:  Construction: 

iUse: 

Occupancy  HRS: 

[Occupancy  Days: 

l|pANEL&  METAL  BEAM 

iFIRE  STATION 

0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter:; 
Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

;  0^ 

0 

0 

o; 

0 

PRES  STOP: 

24 

24 

24 

24l 

24 

24 

24 

REQ  START: 

:_ _ g 

0 

0 

0 

0 

_ _g 

REQ  STOP: 

_ 24 

24 

24^ 

24 

24 

B 

ifmu 

Motor  HP: 
~  HP  EfficT^ 

Load  Factor: 
CFM-HTG: 
CFM-CLOr 

____  _  o/^o^r 

%Area: 

CHILLER  CAP  (TONS): 

kw-tonT 
BlTr  CApInPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUTT): 


0.17 

064 

080 

0 

0 

0% 

0 

0.00 

750,0^0 

"60^0^0 


REQUIRED  PRESENT 
MRZYR  SHRATR 


CLG  HRS  ON: 
HTGTiRS'ON: 
H/C  HRS  ON:~ 

CLG  HRS  SAVED:” 
HTG  HRS  SAVED: 
C/H  HRS  SAVED? 


HOAUHC: 

’  0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

017 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

„ 

NSUCC: 

0 

DDCCHC: 

0.000137 

DDCCC: 

0.000362 

NSC: 

36400 

DDCH: 

84900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-819 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
AJN 


BLDG:  5000 


BUILDING  NAME:  FIRE  STATION 


System  Type: 
System  Name: 
jSystem  Number: 


Small  hot  water  boiler 
iBLR-1 


W'V-k' 


» fVfT  {:_1| 
Schedule  ST/SP, 
OptST/SP 
Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

ft  TOTAL 


"  ■  iX 

isWMyr-  -  -i 

0.001 

.00, 

0.00 

0.00| 

o.ool 

0.00 

0.00; 

0.00 

0.00 

0.00 

0.00 

0.00 

o.oo; 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

4.25 

0.00 

0.00 

oToo” 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

^cm ^  ^  UMpAPn-icATio^^ 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


p7'.;  s:‘rr. 


$277.00 


$836.00 

$330.00 

$1,443.00 


G-820 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  5000 


Building  UA: 


BUILDING  NAME:  FIRE  STATION 

!/i86  CONDITIONED  SOFT: 


System  Type:  8 

System  Name:|Air  cooled  DX  compressor  — — i 

System  Number:  CH-1  | 


ICatagory  Number:  Construction: 

;  1  jPANEL  &  METAL  BE^ 

Weeks  of  Wintenj  3: 

Weeks  of  Summer!  2 


lUse: 

~FIRE  STATION 


PRES  START: 
PRES  STOP: 
REQ  START: 
REQ  STOP: 


SUN:  MON: 


Occupancy  HRS: 
0000-2400 


«'V :  ”  ’ 

iOccupancy  Days: 
M-F;  SAT-SUN 


TUE: 

ThUR: 

FRI: 

SAT: 

0 

0 

0 

0 

o’ 

24 

24 

24 

24 

24 

0 

0 

0 

0 

0 

24 

24 

24 

24 

24 

INPUTS^  W. 

Motor  HP: 
HPEffi^ 
Load  Factor: 
CFM-HT^ 
CFM-CL^ 

~  %QaV 

%Area: 

CHILLER  CAP  (TONS): 
^““““kW-TON : 
BLR  CAMNPUT  (BTUH): 
“bLR  CAP  OUTPUT  (BTUH): 


REQUIRED 

PRESENT 

HR/YR 

HRrrR 

CLG  HRS  ON: 

3,360 

3,360 

HTGHRSON: 

5, 3761 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 
HTG  HRS  SAVED: 
C/H  HRS  S^^ 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.000137 

DDCCC: 

0.000362 

NSC: 

36400 

DDCH: 

84900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

o" 

OAR: 

5.67 

G-821 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  0 1 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN 


BLDG:  5000 


BUILDING  NAME:  FIRE  STATION 


System  Type:  18 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

iCH-1 

Schedule  ST/SP 


.00' 


Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0-00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

175-00 

0.00 

Condenser  Water  Reset 

0.00 

0^00”^ 

0.00 

Chiller  Demand  Limit 

8.42 

^00~ 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  T 


TYIcCsMem  point  and  cost  SiPip«Y« 


MM'M: 


riH^cira 


17  Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


_POE4TS  P01NTS!!,^JgapipS;;.  .I^OEfl^f 


1  0  1  0 


»«f3<3dss 


$243.00 


TOTAL: 


.  ■.S23:iS;.-'  &€  ?'®.t  1  ■ifeMt-t'-  fei'S,  SK-  S?i5:  £fi:i 


G-822 


BUILDING  5302 
POST  OFFICE 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  5302 


BUILDING  NAME:  POST  OFFICE 


Building  UA: 


2,645 


CONDITiONED  SOFT: 


12,240 


HI 

I 

System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-1 

jCatagory  Number:  jConstruction: 

!Use: 

lOccupancy  HRS: 

Occupancy  Days: 

7!BRICKANDCMU 

BATTALION 

:0700-1800 

|M-F;  SAT 

Weeks  of  Winter: 


Weeks  of  Summer: 


Z2 

20 


INPUTS  ^  ^  ^ 

Motor  HP:  7.50 


HP  Effic: 


0.83 


Load  Factor: 


CFM-HTG: 


CFM-CLG: 


%OA: 


%Area: 

ChTlLER  CAP  (TON^ 


KW-TON: 


BLR  CAP  INPUT  (BTUH): 


BLR  CAP  OUTPUT  (BTUH): 


0.80 

'T2”^d 

T2”66d 

~~2^ 

"""50"% 

d 

~~oTdd' 
. ^d 

d 


HOURS  CALCULATIONS 


REQUIRED  PRESENT 
IHRrfR  HRA^R 

CLG  HRS  ON 

900  3,360 

HTG  HRS  ON 

1,440  5,376 

H/C  HRS  ON 

2,346  8,76d 

CLG  HRS  SAVED 

2,460 

HTG  HRS  SAVED 

3,936 

C/H  HRS  SAVED 

6,414 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-823 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 


EMC  NO: 
DATE: 


1406-001 
1 6-Sep-95 


LOCATION:  FT.  RILEY.  KS 

PREPARED  BY:  AJN/CWW 

BLDG:  5302  ^  _ _ ^ 

BUILDING  NAME:  POST  OFFICE 

mm 

ISystem  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-1 

rnmmmsmmmtmmrn 

Schedule  ST/SP 

i  0.00 

38,71 8.77| 

263.07: 

OptST/SP 

1  0.00| 

1,642.821 

0.00 

Duty  Cycle 

0.00: 

0.00: 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback  0.00 

76,405.26 

48.40 

Sub  Total 

0.00 

116,766.84 

311.48 

Economizer 

0.00 

2,361.61 

0.00 

Ventilation/Recirculation 

0.00 

198.47 

12.51 

DDC  Control 

0.00 

6,921.45 

39.81 

HW  6a  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

■  0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

5.00 

l;:  '  total:  ;  v; 

X  O.OOi 

5.0ft: 

>  V  *  V.  -  ■;  '  K  -  '  v,.  ..  .  — —  —  -  

IT  '  IfMf^  application  '  ^‘  .  :  -  jki  :  ■  AO  '  \  Dl'- , 


;  'UMGS  application 


POINTS  ?  %)INfS  POINtS 


1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

29  Direct  digital  control  -  MZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

35  Outside  air  damper  economizer 
control  -  MZ  AHU 

40  Maintenance  (filter)  alarm  -  AHU 


1 


0 

0 


0 


7 

1 


0 

0 


8 

0 

2 

0 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 


P'-v,, ; 

K  v  '  :' 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 

BLDG:  5302  BUILDING  NAME:  POST  OFFICE 


Building  UA:|  2,645;  '  CONDITIONED  SOFT:  12,240 


System  Type:|1 


System  Name:!Small  hot  water  boiler 


System  Number:  BLR-1 


jCatagory  Number:  IConstruction:  ^Use:  Occupancy  HRS:  Occupancy  Days: 


TiBRICKANDCMU  BATTALION  I0700-1800  :M-F;  SAT 


Weeks  of  Winter:: 

32 

Weeks  of  Summer: 

20 

PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


SUN:  MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

0 

0 

0 

0 

0  : 

0 

0 

24 

24 

24 

_ 24 

24 

24 

24 

0 

8 

8 

10 

_ 

_ 8 

10 

0 

17 

17 

17 

17 

17 

12 

INHSULSt'^ '  V ,  iiif ; :  "f  r ''  ?  > 

™™M'otor  HP; 

. . 1.00 

HP  Effic: 

0.69 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

50% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

608,400 

BLR  CAP  OUTPUT  (BTUH): 

507,000 

hOURSClllMLATIONS 

REQUIRED  PRESENT 
IHR/YR  HRIYR 


CLG  HRS  ON 

900 

3,360 

HTG  HRS  ON 

1.440 

5.376 

H/C  HRS  ON 

2,346 

8,760 

CLG  HRS  SAVED 

2,460, 

HTG  HRS  SAVED 

3,936 

C/H  HRS  SAVED 

6,414 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR:  ^ 

' 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION;  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  5302 


BUILDING  NAME:  POST  OFFICE 


System  Type: 

1 

System  Name: 

Small  hot  water  boiler 

System  Number: 

IBLR-1 

MHAff 


^  “■  Schedule  $T/SP 

Opt  ST/SPi 
Duty  Cycle 
Demand  Limit 
Night  Setback 

_ Sub  Total _ 

Economizer 

Ventilation/Recirculation^ 
DDC  Control 
HWOA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
ChiUer  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ _  and  Safety  Alarms 

.  TOTAL  J 


3,394.52* 

'~0.00: 

^0.00 

O.OOi 


3,657.56 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

3.45 

0.00 

0.00 

0.00 

0,00 

0.00 

0.00 

4.00 

3,657.^  C 

^  ■  -  -3.451  ■  ,  .. 

4,00i 

'functk  UMCSAPFWCATIO  do?  AO 

-^-r-  POINTS 

1  Scheduled  start/stop  control  -  HW  2  0 

Boiler;  Optimum  start/stop  control  - 

HW  Boiler;  Night  setback  -  HW 
Boiler 

2  Hot  water  reset  -  HW  Boiler  0  0 

4  Alarms  -  HW  Boiler  0  0 


s  ,  i  .  ,j/.: ' 

POINTS'  -  -POINTS;; ; 

2 . ^ .  0  0  b  $277  00 


$836.00 

$330.00 

l1>l43;ob 


G-826 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  5302 


BUILDING  NAME:  POST  OFFICE 


Building  UA:; _  2, 6451  i  CONDiTIONED  SOFT:  12,240 

System  Type:  8 

System  Name:^ir  cooled  DX  compressor 
System  N umber: |CH-1  i 


Number:  IConstruction: 

7  BRICK  ANDCMU 


Weeks  of  Winter:’ 
Weeks  of  Summer: 


lUse: 

Ibattalion 


{Occupancy  HRS: 
10700-1800 


Occupancy  Days: 
lM-F;SAT 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START 

0 

0 

0 

0 

_ 0 

0 

0 

PRES  STOP 

24 

.  „  24 

24 

24 

24 

24 

24 

REQ  START 

0 

8 

8 

JO 

8 

8 

10 

REQ  STOP 

0 

17 

17 

17 

?7 

17 

12 

^  T 

7/'  \ 

6p5 

jfANtS 

Motor  HP: 

0.00 

HP  Effic: 

0.64 

Load  Factor: 

“oTso 

CFM-HTG: 
“  CF^cij^ 

%o^ 

%Area: 

"^HILLER  CAP  (TONS): 

KW^Tjf 

BLR^AP  INPUT  (BTUH): 

'blrcap^utpW^^ 


REQUIRED 

MB/YR 


PRESENT 

HRrrR 


CLG  HRS  0N£ 
hYg  HRS  ON: 

h/^hrsonT 


CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

'■  ■' ;  V 'i-W  V-isiW  ■ 


HOAUHC: 

hoauhT 

COAUHC: 

^COAU^" 

HOAOHC: 

hoaoh7 
““  c^ohcT 
COAOCV 
DCDUTYr 
DCDEMANC^^ 

'ecc7' 

ECHC:“ 

NSUCHCf 

NSUCCr 


16.2 

2^ 

^0.000257 

0.00068 

5^5 

““oY'oTis 

oYoYos 

"aiT 

o7i7 

00002? 

"00000795 

”0.000941 

~”obo^ 

0.000233 


DDCCC: 

0.000616 

3,360 

NSC: 

36600 

5,376 

DDCH: 

30100 

8,760 

OPT: 

305 

CHWR: 

17.5 

”  cnwr7 

"'“o 

OAR: 

5.67 

G-827 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  5302 


_  BUILDING  NAME:  POST  OFFICE 

iNERGY  ^AtCULAT  ipNSUM 


System  Type: 

!8 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

iCH-1 

. — — j 

Schedule  ST/SP 

O.OOi 

_ ^ 

b.oo 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

o.oo; 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventifation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

.  0.00 

0.00 

HW  OA  Reset 

0.00 

0^ 

0.00 

Chilled  Water  Reset 

0.00 

945.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

~  Chiller  Demand  Limit 

45.44 

o.o'o 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

;  TOTAL  CZ; 


..  y\  -  r  :u 


IliiaaBSWiiiffKroM 

FUNCtN- v: 0MCSAPPU9il?pN|i  7.  ''‘DO  ’  -.W;:- ; 

17  Scheduled  start/stop  control  -  DX  10  10  $243.00 

Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


ililS 


$243.00 


G-828 


EMC  ENGINEERS,  INC. 


PROJECT  NAMEiEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG;  5302  BUILDING  NAME:  POST  OFFICE 


Building  UA:|  2,645  i  CONDITIONED  SOFT:  '  12,240 


System  Type:i25 


System  Name: 

Hot  water  radiation  pump 

I  System  Number: 

RAD-1 

Category  Number:  < 

Construction:  iUse: 

Occupancy  HRS: 

Occupancy  Days: 

I  yjBRICK  AND  CMU  BATTALION 

I0700-1800 

IM-F;  SAT 

Weeks  of  Winter: 

32: 

Weeks  of  Summer: 

20 

SUN:  MON: 


TUE:  WED: 


.V.'. 

THUR: 


FRI: 


SAT: 


PRES  START: 

'•  0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

8 

""  8 

10 

8 

8 

10 

REQ  STOP: 

0  ~ 

17 

_ 17 

17 

17 

Hz 

_ 12 

Motor  HP: 


HP  Effic: 


Load  Factor: 


CFM-HTG: 


CFM-CLG: 


_ _ %OA: 

%Area: 

CHIlIeR  CAP  (TONS): 
~  KW-TON: 

BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUT^T(BTUH): 


too' 

069 

0^ 

0 

0 

0% 

50% 

’  '  0 

Mo 

0 


REQUIRED  PRESENT 
HRA^R  HRA^R 

CLG  HRS  ON:  900  3,360 

HTG  HRS  ON:  1,440  5,3M 

H^IhrMN:  2^340  ^60 


CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

^0414 

■  5;  < « '*  -  “/‘.s'; ' 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-829 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94>D-0033  DATE 

LOCATION :  FT.  RILEY.  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  5302 


BUI^LpiNG  NAME:  POST  OFFICE 


System  Type: 
System  Name: 


i25 


Hot  water  radiation  pump 


System  Number: 


IRAD-1 


Schedule  ST/SP 

0.00 

3,394.52 

0.00 

Opt  ST/SP 

o.oo: 

263.04, 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

3,657.56 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

isM 

^  :r 

3L0O 

kmsG&  ■- 

iWMi 


:giC^ySIEH  MINT  AN^ST  SUM^RV 


..DO'^  rAO'^’  .DI^-1'.  .  AI  .COST' 


23  Scheduled  start/stop  control  -  HW  1 

Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 

,,.l: . 

i-'  'k;:;:;-;::  --  ■:.,  frwi?s»irf  


1 


1 


$570.00 


$570.00 


G-830 


BUILDING  5309 
GUEST  HOUSE 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  5309  BUILDING  NAME:  GUESTHOUSE 

liA.  R  ^  rnwniTinMFn  23.784 


ICatagory  Number:  jConstruction:  jUse:  Occupancy  HRS:  Occupancy  Days: 

j  SiBRICK  AND  CMU  BARRACKS  0000-2400  _ M-F;  SAT-SUN 


Weeks  of  Winter:  32 

Weeks  of  Summer:;  20 


PRES  START: 

0  ; 

0 

0 

0 

0: 

0 

_ g 

PRES  STOP: 

24 

24 

24  : 

24 

24! 

24 

24 

REQ  START: 

0 

0 

0 

0 

0 

0 

0 

REQ  STOP: 

_ 24 

24 

24 

24 

~24 

24 

_ 24 

I jjyf ;  V- ,  f 

Motor  HP 

3.00 

HP  Effic 

0.72 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

1.255,000 

BLR  CAP  OUTPUT  (BTUH) 

1,004,000 

ffOURiCffiCULAtilM 

RE( 

3UIRED 

PRESENT 

HRTTR 

HRTfR 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5.376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED:  0 


HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

"o 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-831 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  5309 


BUILDING  NAME:  GUEST  HOUSE 


System  Type: 

i1 

System  Name: 

Small  hot  water  boiler 

System  Number: 

iBLR-1 

Schedule  SUSP 


o.oo! 


Mm 


Opt  ST/SP 

0.00; 

0.00; 

0.00 

Duty  Cycle 

O.OOi 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

7.12 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

TOTAL  I 

-.0.00} 

4.00] 

T  ‘  '  i 

if  ::V  f  j ' 


-vf  ■  mm 

I  Tirr»  ..  "  V  -  'VAr  '  pniisiTC 

1  Scheduled  start/stop  control  -  HW  2 

Boiler;  Optimum  start/stop  control  - 

HW  Boiler;  Night  setback  -  HW 
Boiler 

2  Hot  water  reset  -  HW  Boiler  0 

4  Alarms  -  HW  Boiler  0 


mmmm 


Ilf;  'I  -figl?' 


$277.00 


$836.00 

$330.00 

iliiH" 


G-832 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION :  FT.  RILEY.  KS  PREPARED  BY : 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 3-Dec-95 
AJN/CWW 


BLDG:  5309 


BUILDING  NAME:  GUEST  HOUSE 


System  Type: 

3 

System  Name: 

Small  steam  boiler 

System  Number: 

BLR-2 

I  :  -.I. 

'"'u  . .  '5'  N 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5 

BRICK  AND  CMU 

BARRACKS 

0000-2400 

M.P;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

■■Ell 

0] 

^ 

oi 

o| 

o| 

PRES  STOP: 

wmi 

24| 

HI 

■E!| 

■Ell 

■Ell 

mEi 

REQ  START: 

^^Ell 

0 

o| 

o| 

o| 

ol 

mm 

REQSTOP: 

24 

IK! 

Motor  HP: 

HP  Effic: 

0.00 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA:| 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

315,000 

BLR  CAP  OUTPUT  (BTUH): 

245,700 

REQUIRED 

PRESENT 

HRA^R 

HRATR 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0,17 

ECC 

0 

ECHC 

0 

NSUCHC 

0 

NSUCC 

0 

DDCCHC 

0.0000556 

DDCCC 

0.000147 

NSC 

20000 

DDCH 

33900 

OPT 

0 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-833 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 


1406-001 
1 3-Dec-95 
AJN/CVWV 


BLDG:  5309 


ystem  Type: 
ystem  Name: 
ystem  Number: 


BUILDING  NAME:  GUEST  HOL 


Small  steam  boiler 

"blr^ 


Ventilation/Recirculation 
DDC  Control 
HW  OA  Reset 


Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


steam  Boiler  Monitoring 


$1,015.00 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  5309 

BUILDING  NAME:  GUEST  HOUSE 

Building  UA: 

6,555  CONDITIONED  SOFT: 

23,784 

System  Type:  6 

System  Name:|Smail  air  cooled  chiller 

System  Number:|CH-1 

! 

Category  Number  Construction: 

Use:  Occupancy  HRS: 

^Occupancy  Days: 

SiBRICKANDCMU 

BARRACKS  0000-2400 

M-F;  SAT-SUN 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


msWn 


. . 

SUN: 

mon7 

TUE: 

WED:^ 

1.:;' 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

o’ 

0 

0 

0 

_ p 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

_24 

REQ  START: 

0 

0 

0 

5 

_ 0  _ 

Q 

REQ  STOP: 

24 

_ 

_ 24 

24 

_ 24 

24 

Motor  HP: 


5.00 


HP  EffIc: 

0.82 

Load  Factor: 

0.80 

CFM-HTC3: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

50 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

NoliRscyLcijLAti^" 

.XSaiJX.-  % 

;■<  !(:  ■;  'V  ;  v™ 

REQUIRED  PRESENT 
HR/YR  HRA'R 

CLG  HRS  ON: 

3,360  3,360 

HTG  HRS  ON: 

5,376  5,376 

H/C  HRS  ON: 


8,760 


8,760 


CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

o; 

C/H  HRS  SAVED: 

0 

CONSTANTS 

Pilules 

111 

iSfi 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

. . 1775 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG;  5309  _ _ 

BUILDING  NAME; 

SPSSMP'lII 

GUEST  HOUSE 

System  Type: 

f6 

'System  Name: 

Small  air  cooled  chiller 

ISystem  Number: 

!CH-1 

1 

el:  EM 

MllSiiSSfe-xt 

Schedule  STfSPj 

0.00 

.ool 

0.00 

Opt  SJfSP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit, 

2.80 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

2.80 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00; 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

875.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

42.08 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

J  total  %  1 

ii  ' 

44.a7j 

875*00j  s 

g;'  4.001 

'-'ACr' 

Iip^ 

J-No' 

ttiiiSlBCAi:  SYSTEM  PpiNTAW^CT 

-  points;  h)ints  'TOintsv-]^h^l.  l-  , 

10 

Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control  - 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

1 

0 

1  0 

$386.00 

11 

Chilled  water  reset  -  Small  Air 

Cooled  Chiller 

0 

0 

0  2 

$664,00 

16 

Alarms  -  Chiller 

0 

0 

2  0 

$281.00 

42 

Chiller  demand  limiting  - 
Cooled  Chiller 

Small  Air 

1 

0 

0  0 

$150,00 

-si-’MLgkes  '  "''Lr-L; 

•  3  2  -  _ ' 

G-836 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


• . 

3.00 

0?^ 

” 

^  “  0 

“  0 

~~0% 

“  '  0% 

”  -  Q 

~  “o.oo 

- 

_  -  - 


CLG  HRS  ON: 

3.360 

3,360 

HTG  HRS  ON: 

5.376 

5,376 

H/C  HRS  ON: 

8,760 

8.760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

Motor  HP: 
HPEffic: 
Load  Factor: 
CFM-HTG: 

cfm-clgT 

^  %OA: 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON : 
”BLR  CAP  INPUT  (BTUH): 
^R^CAP  ^TPUT  (BTUH): 


bONSTAHTS  ''1 

HOAUHC: 

‘  0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

d 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-837 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CVWV 


BLDG:  5309  BUILDING  NAME:  GUESTHOUSE 


System  Type: 
System  Name: 


;26 


!Pump 


System  Number: 


IHWP-1 


Schedule  ST/SP 

0.00; 

.OOj 

0.00 

Opt  ST/SP 

O.OOi 

0.00 

0.00 

Duty  Cycle 

0.00 

o.oo: 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


0.00 


0.00 


0.00 


3.00 


-  TOTMMm- 


04)0i 


Scheduled  start/stop  control  - 
Pump;  Optimum  start/stop  -  Pump 
Demand  limiting  -  Pump 


$386.00 


iiiS 


$386.00 


G-838 


BUILDING  5315 
MORRIS  HILL  CHAPEL 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY :  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


INPUTS' ^ 

Motor  HP: 

10.00 

HP  Effic: 

0.86 

Load  Factor: 

0.80 

■  CFM-HTG: 

13,500 

CFM-CLG: 

13,500 

%OA: 

20% 

%Area: 

40% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOURS  CM.CULATIQl!lS 

ySc'''' 

REQUIRED 

PRESENT 

IHRA'R 

HRnrR 

CLG  HRS  ON: 

1,660 

3,360 

HTG  HRS  ON:, 

2,656 

5,376 

H/C  HRS  ON: 

4,328 

8,760 

CLG  HRS  SAVED: 

1,700 

HTG  HRS  SAVED: 

2,720 

C/H  HRS  SAVED: 

4,432 

HOAUHC: 

16.8 

HOAUH: 

27 

COAUHC: 

0.000346 

COAUC: 

0.000915 

HOAOHC: 

71.1 

HOAOH: 

114 

COAOHC: 

0.00247 

COAOC: 

0.00652 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00032 

ECHC: 

0.000121 

NSUCHC: 

0.000202 

NSUCC: 

0.000533 

DDCCHC: 

0.000586 

DDCCC: 

0.00155 

NSC: 

102000 

DDCH: 

55700 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-839 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  5315 

BUILDING  NAME:  MORRIS  HILL  CHAPEL 

V  A  < 

^lii^'tjSilcuOTWsblMAMY  ' 

r  ^ 

'System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1 

- 

-  '  ' 

1  Schedule  ST/SP 

0.00 

34.969.211 

201.04! 

Opt  ST/SP 

0.00 

2.121.49; 

o.oo! 

Duty  Cycle 

0^ 

0.00| 

O.OOi 

Demand  Limit 

14.19 

0.00 

o.oo; 

Night  Setback 

0.00 

12.086.45 

264.59 

Sub  Total 

14.19 

49,177.16 

465.63 

Economizer 

0.00 

7,069.551 

0.00 

Ventilation/Recirculation 

0.00 

284.93 

13.83 

DDC  Control 

0.00 

34.237.68j 

144.49 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL 

^  14.19 

k'. 

f-;UMCS": 

Ifunctn 

{-"■••NO.-’- 


1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 

mntrol  -  AHU 


0 

0 


2 

1 


0 

0 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 


$2,1J6.00 


G-840 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


0.74 

0.80 

~  0 

_____ 

0% 

'  ””~ov 

~  0 

0^ 
^^743, 000 
T, 51 6,000 


pOMRSMEGUtAl 

REQUIRED  PRESENT 

HRA^R  HR/YR 

CLG  HRS  ON 

1,660  3,360 

HTG  HRS  ON 

2,656  5,376 

H/C  HRS  ON 

4,328  8,760 

CLG  HRS  SAVED: 

1,700 

HTG  HRS  SAVED: 

2.720; 

C/H  HRS  SAVED: 

4,432 

Motor  HP: 


HP  Effic: 


Load  Factor: 
CFM-HT^ 

cfm-clgT 

%0^' 

%Area: 

CHILLER  CANONS)? 

KW-TON: 
BLR  CAP  IN^Llf^BfuT^^ 
BLR  CAP  OUTPUT  (BfUH)7 


S'''";  '=■ 

HOAUHC: 

16.8 

HOAUH: 

27 

COAUHC: 

0.000346 

COAUC: 

0.000915 

HOAOHC: 

71.1 

HOAOH: 

114 

COAOHC: 

0.00247 

COAOC: 

0.00652 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00032 

ECHC: 

””"^0121" 

NSUCHC: 

0.000202 

NSUCC: 

0.000533 

DDCCHC: 

0.000586 

DDCCC: 

0.00155 

NSC: 

102000 

DDCH: 

55700 

OPT: 

_ 

CHWR: 

1775 

CNWR: 

0 

OAR: 

5.67 

G-841 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BUILDING  NAME:  MORRIS  HILL  CHAPEL 


iSystem  Type: 

1 

1 

iSystem  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-1 

i 

Schedule  ST/SP 

0.00i 

15,932.62; 

0.00 

Opt  ST/SPl 

0.00’ 

1,786.56 

o.ool 

Duty  Cycle^ 

0.00; 

o.ool 

0.00! 

Demand  Limit 

o.oo; 

0.00' 

0.00; 

Night  Setback' 

0.00 

0.00! 

0.00 

Sub  Total 

0.00 

17,719.18 

0.00 

Economizer 

0.00 

0.00 

0.00' 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00, 

0.00 

9.88 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

L . total  . iU,L 

':o,obr. '5 

i7»7mi8i  ?: 

4.00 

E  -  i  ayiCAL^STEM  POINT  AND  COST  SUM^J 

.V.',  POINTS 8 :^PalN^« :  ffOINT^igOl 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


pbiNTsilpotfire;;/ 


$277.00 


$836.00 

$330.00 

^'^4^0;' 


G-842 


EMC  ENGINEERS,  INC. 


PROJECT  NAMEiEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  5315 

Building  UA:| 


BUILDING  NAME:  MORRIS  HILL  CHAPEL 

6,485:  r  CONDITIONED  SOFT:  19,748 


System  Type:  6 

System  Name:|Small  air  cooled  chiller 

1  System  Number:  CH-1 

:|.S 

Catagory  Number:  Construction: 

juse: 

Occupancy  HRS:  Occupancy  Days: 

SiBRICKAND  CMU 

ICHURCH 

b700-1800  SAT-SUN 

1  Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

gSTCtiOPi^jnNGSCHEDULE^^ 


SUN:  MON:  TUE:  WED:  THUR: 

PRES  START:  0  0  ~  0  0  0 

PRES  STOP:  24  24  24  ~  ^  ~24  Ja 

REQ  START:  9  7  ~7  ~~~~  ~7  ^  ^ 

REQSTOP:  13  ^  21  ^  _ 21 


24  24 


7  ZZm 

21 


Motor  HP 

5.00 

HP  Effic 

0.82 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

61 

KW-TON 

1.10 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

. . . 

REQUIRED 

PRESENT 

HRATR 

HRA^R 

CLGHRSON: 

1,660 

3,360 

HTG  HRS  ON: 

2,656 

5,376 

H/C  HRS  ON: 

4,328 

8,760 

CLG  HRS  SAVED: 

1,700 

HTG  HRS  SAVED: 

2,720 

C/H  HRS  SAVED: 

4^432 

;  i } ' .  '  '  '  .  » . 

HOAUHC: 

16.8 

HOAUH: 

27 

COAUHC: 

0.000346 

COAUC: 

0.000915 

HOAOHC: 

71.1 

HOAOH: 

114 

COAOHC: 

0.00247 

COAOC: 

0.00652 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00032 

ECHC: 

0.000121 

NSUCHC: 

0.000202 

NSUCC: 

0.000533 

DDCCHC: 

0.000586 

DDCCC: 

0.00155 

NSC: 

102000 

DDCH: 

55700 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-843 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  5315 


BUILDING  NAME:  MORRIS  HILL  CHAPEL 


System  Type: 

6 

System  Name: 

Small  air  cooled  chiller 

System  Number: 

CH-1  1 

Ventilation/Recirculation 


DDC  Control 


HW  OA  Reset 


Chilled  Water  Reset 
Condenser  Water  Reset 


Chiller  Demand  Limit 


Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


0.00 


o.oo: 


0.00 


0.00 


0.00 


0.00 


0.00 


1,067.50 


0.00 


0.00 


51.33 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


4.00 


TOTAL 


54.13i 


4.00: 


10  Scheduled  start/stop  control - 
Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

1 1  Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

16  Alarms  -  Chiller 

42  Chiller  demand  limiting  -  Small  Air 

Cooled  Chiller 


0 

1 


0 

0 


2 

0 


0 

0 


$386.00 


$664.00 

$281.00 

$150.00 


G-844 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO; 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT  RILEY,  KS  PREPARED  BY; 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  5315 


Building  UA:! 


BUILDING  NAME:  MORRIS  HILL  CHAPEL 

6,485  CONDITIONED  SOFT:  ” 


System  Type:|6 

System  Name:|Small  air  cooled  chiller 
System  Number:ICH>2 


ICatagory  Number:  jConstruction: 
i  siBRICK  AND  CMU 


Use: 

AU  CHURCH' 


Occupancy  HRS:  Occupancy  Days: 

WoO-1800  ISAT-SUN 


Weeks  of  Winter! 
Weeks  of  Summer: 


REQUIRED  PRESENT 


SUN: 

R/ION: 

fui: 

THUR: 

FRI; 

SAT: 

PRES  START:  0 

!  0 

0 

0 

0 

0 

0 

PRES  STOP:  24 

24 

24 

__ 

24 

24 

24 

REQ  START:  9 

7 

7 

7 

7 

_ 7 

10 

REQSTOP:  13 

2T 

21 

21 

21 

21 

19 

GON 

5TAN-n 

Motor  HP: 

5.00 

HOAUHC: 

16.8 

HP  Effic: 

0.82 

HOAUH: 

27 

Load  Factor: 

”0.80 

COAUHC: 

.  0.000346 

CFM-HTG: 

0 

COAUC: 

0.000915 

CFM-CLG: 

0 

HOAOHC: 

71.1 

%OA: 

""o% 

HOAOH: 

114 

%Area: 

0% 

COAOHC: 

0.00247 

CHILLER  CAP  (TONS): 

~¥i 

COAOC: 

0.00652 

KW-TON: 

1.10 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

"  0.^0032 

ECHO 

NSUCHC 

NSUCC 

DDCCHC 

”ddccc 


CLG  HRS  ON 

1,660  3,360  NSC 

:  102000 

HTG  HRS  ON 

2,656  5,376  DDCH 

:  55700 

H/C  HRS  ON 

4,328  8,760  OPT 

:  305 

_  CHWR 

:  17.5 

CLG  HRS  SAVED 

CNWR 

:  0 

HTG  HRS  SAVED 

L _ 2,72_0  — -  - 

:  5.67 

C/H  HRS  SAVED 

4,432  - .  . 

0.000^2^ 

0M0202 

^^0533 

"0000586 

'  "oTooi^ 


G-845 


EMC  ENGINEERS,  INC. 

PROJECT  NAMEiEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  5315 

BUILDING  NAME:  MORRIS  HILL  CHAPEL 

Lit:  r” 

System  Type: 

i6 

'System  Name: 

;Small  air  cooled  chiller 

System  Number: 

iCH-2 

1 

i FCl^bflON-  ' 

mmm&m 

Schedule  ST/SP 

0.00 

6,216.671 

0.00 

Opt  ST/SP 

0.00 

1,115.34| 

0.00 

Duty  Cycle 

0.00 

o.ool 

o.ool 

Demand  Limit 

2.80 

0.00: 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

2.80 

7,332.01 

0.00 

Economizer 

0.00 

o.oo: 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

1,067.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit  51 .33  0.00  0.00 


Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


4.00 


TOTAL 


54.131 


8*399.511 


0.00 


4.00 


IS  ;i  -  fcv 


,NPS 


S  itUMCS' 


3 


'7l 

POINTS  POINTS 


Si 

points 


poirh’s 


COjST 


1 0  Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control  • 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

1 1  Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

16  Alarms  -  Chiller 

42  Chiller  demand  limiting  -  Small  Air 

Cooled  Chiller 


1 


1 


0 

1 


0 

0 


2 

0 


0 

0 


*.'r  f.'  ",  '' '!  if*!'  :>  "S.'  ' 


$386.00 

$664.00 

$281.00 

$150.00 


*■■111 


..X- ..  ™,....v.!''?.>  .o,.".:'  V .i"-,-; i;  . . . . 


G-846 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #;  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  5315 


BUILDING  NAME:  MORRIS  HILL  CHAPEL 


Building  UA:| 


6,485 


CONDITIONED  SOFT: 


19,748 


'V.- 

System  Type: 

6 

System  Name: 

Small  air  cooled  chiller 

System  Number: 

CH-3 

ppidACioraiGii^i 

|Catagory  Number:  Construction: 


lUse: 


Occupancy  HRS: 


Occupancy  Days: 


8iBRICK  AND  CMU 


CHURCH 


10700-1800 


SAT-SUN 


Weeks  of  Winter: 

32: 

Weeks  of  Summer: 

20' 

MON: 

TUE:  WED: 

PRES  START:  0 

0 

0  0 

PRES  STOP:  24 

24 

CM 

i 

CM 

REQ  START:  9 

7 

7  7 

REQSTOP:  13 

21 

21  21 

'Motor HP:  . 

1.50 

HP  Effic: 

0.74 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

11 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

. 0 

BLR  CAP  OUTPUT  (BTUH): 

6 

HOURS  CALCULATiONS 

: ;  .1; 

REQUIRED  PRESENT 

HRTTR 

HRA^R 

CLG  HRS  ON: 

1,660 

3,360 

HTG  HRS  ON: 

2,656 

5,376 

H/C  HRS  ON: 

4,328 

8,760 

FRI: 


SAT: 


q 

24 

7 

21 


0 

0 

24 

24 

7 

10 

21 

19 

HOAUHC 


HOAUH 


COAUHC 


COAUC 


HOAOHC 


HOAOH 


COAOHC 


COAOC 


DC  DUTY 


DC  DEMAND 


ECC 


ECHC 


NSUCJHC 

NSU^ 


DDCCHC 


DDCCC 


NSC 


DDCH 


OPT 


CLG  HRS  SAVED: 

1,700 

HTG  HRS  SAVED: 

2,720 

C/H  HRS  SAVED: 

~  ’7432' 

CHWR 

CNWR 


OAR 


16.8 


0.000346 


0.000915 

~~”"7TT 

’  'o.~60247 
"0.00652 
0^17 

o."r7 

"  0.00032 
'0.000121 
0.000202 
0.000533 
6.000586 

. 6T06T55 

'102060 

55700 


305 

i7.5 

0 

"767 


G-847 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 


CLIENT  CNTRCT  #:  DACA  01-94-D«0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO 
DATE 
PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/CVWV 


BLDG:  5315 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  MORRIS  HILL  CHAPEL 


Small  air  cooled  chiller 
lCH-3  “  ” 


Opt  ST/SP 

O.OOi 

368.97 

0.00 

Duty  Cycle 

0.00; 

O.OOi 

0,00 

Demand  Limit 

0.93 

0.00 

o.oo: 

Night  Setback 

0.00 

0.00' 

0.00 

Sub  Total 

0.93 

2,425.51 

0.00 

Economizer 

o.oo; 

0.00 

0.00 

Ventiiation/Recircuiation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

183.75 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

8.84 

o.bo 

0.00 

Remote  Monitoring, 

4.00 

Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL 

9.76 

2,609.26^; 

■  0.001  .-.Vi:, 

AM 

Sp®#?#'''ii]«cs‘applicati6n  • 

1 0  Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

1 1  Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

16  Alarms  -  Chiller 

42  Chiller  demand  limiting  -  Small  Air 

Cooled  Chiller 

i/'Sl'iiiiiiilililiPiH 


$386.00 


$664.00 

$281.00 

$150.00 

$1,481.00 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  5315 


BUILDING  NAME:  MORRIS  HILL  CHAPEL 


Building  UA:i 


6,485 


CONDITIONED  SOFT: 


19,748 


System  Type:!l9 


System  Name: 


Fan  coil  unit 


System  Number:|FC-1 


Category  Number:  Construction: 

<*)  Aik.ir^  i 

lUse: 

(  A  rva  aik  iio-r-r^  a  i 

Occupancy  HRS: 

lOccupancy  Days: 

M-F 


Weeks  of  Winter:' 


32 


Weeks  of  Summer: i 


20 


iVstEM  OPERAfiNGSCHibULi 

'  'rc™;/  rr>y»" 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

p 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24  24 

24 

”24 

24 

REQ  START: 

9 

7  7 

ZZl 

7 

ZIIj  z 

10 

REQ  STOP: 

13 

21  21 

_ 21 

2I 

2^ 

19 

mmwm 

_/i  I  -  “1  "  .  y-' 

Motor  HP: 


1.00 


HP  Effic: 


0.69 


Load  Factor: 


0.80 


CFM-HTG: 


CFM-CLG: 


%OA: 


%Area: 


7,200 

~7^ 

~"20“% 


CHILLER  CAP  (TONS): 


KW-TON: 


BLR  CAP  INPUT  (BTUH): 


BLR  CAP  OUTPUT  (BTUH): 


0 

~0.00 
"o 
^  0 


Si»s  ■ 

REQUIRED  PRESENT 
HRA'R  HRIYR 

CLG  HRS  ON 

1,660  3,360 

HTG  HRS  ON 

2,656  5,376 

H/C  HRS  ON 

4,328  8,760 

CLG  HRS  SAVED 

1,700 

HTG  HRS  SAVED 

2,720 

C/H  HRS  SAVED 

4,432 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000i76 

NSUCC: 

0.000467 

DDCCHC: 

0.000111 

DDCCC: 

0.000294 

NSC: 

10900 

DDCH: 

32500 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-849 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION :  FT.  Rl  LEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


BUILDING  NAME:  MORRIS  HILL  CHAPEL 


System  Type: 

19 

iSystem  Name: 

Fan  coil  unit 

System  Number: 

FC-1  i 

' 

-  -L  :.i  iti' 

Schedule  ST/SP 

0.00 

- - - - - 

3,822.401  0.001 

OptST/SP 


O.OOl 


Duty  Cycle' 


0.00! 


Demand  Limit 


0.00 


Night  Setback 


O.OO: 


Sub  Total 


0.00 


Economizer 


0.00 


Venti  lation/Reci  rculation 


0.00 


DDC  Control 


0.00 


HW  OA  Reset 


0.00 


Chilled  Water  Reset 


0.00 


Condenser  Water  Reset 


0.00 


Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


0.00 


TOTAL 


263.04* 


0.00: 


0.00 


0.00 


0.00 


5.616.41 


14.14 


9,701.85 


14.14 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


9,701.85' 


0.90 


I  UMCS  - 
’FUNCTN 
i;  NO.- ' 


UMCSAPPUCMIpN  ;  DO  AC 

■  ^  mmrs 


Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


lipoiNre 


cos^JIK' 


$1,213.00 


G-850 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  5315  BUILDING  NAME:  MORRIS  HILL  CHAPEL 

j  Building  UA:|  6,485  CONDITIONED  SOFT: 

'  System  Ty peril  9 

!  System  Name:|Fan  coil  unit  i 

System  Number:  FC-2  | 


1406-001 

16-Sep“95 

AJN/CWW 


19,748 


ICatagory  Number:  IConstruction: 

I  ~  2iBRICKANDCMLr 

Weeks  of  Winter: 


Use:  iOccupancy  HRS:  Occupancy  Days: 

ADMINISTRATION  i0600-1700  ^M-F  ~~ 


Weeks  of  Summer: 

20: 

’$tem!1bebai 

1N<5$C 

HEpy 

fuE: 

SUN: 

MON: 

WED: 

THUR: 

/I  V- \ 

FRI: 

PRES  START: 

0  : 

0 

0 

_ 0 

0 

0 

PRES  STOP:  “ 

24 

24 

24 

"24 

24 

REQ  START:  ~ 

9 

_ 7 

_ 7 

7 

7 

7 

REQSTOP:  ^ 

13 

21 

_ 2^1 

r '  2i" 

"2T 

21 

SAT: 

0 


Motor  HP 

1.00 

HP  Effic 

0.69 

Load  Factor 

0.80 

CFM-HTG 

8.000 

CFM-CLG 

8,000 

%OA 

15% 

%Area 

24% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

REQUIRED 

HRA^R 


PRESENT 

HRA^R 


CLG  HRS  ON: 
“hTGIhRS  ON: 
H/C  HRS^N: 


CLG  HRS  SAVED: 

1,700 

HTG  HRS  SAVED: 

2,720 

C/H  HRS  SAVED: 

4,432 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

"0.0001 76 

NSUCC: 

d.000467 

DDCCHC: 

’  ’  0.000111 

DDCCC: 

’  ”o’oo’d^’4 

NSC: 

10900 

DDCH: 

32500 

OPT: 

305 

CHWR: 

.  17^5 

CNWR: 

0 

OAR; 

’  "5S7 

G-851 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  5315 


BUILDING  NAME;  MORRIS  HILL  CHAPEL 


iSystem  Type: 


System  Name: 


19 


iFan  coil  unit 


ISystem  Number:  I 

FC-2 

!  Schedule  ST/SP 

0.00 

3,822.40  0.00: 

Opt  ST/SP 

ooo' 

*  263.04;  O.OOj 

Duty  Cycle; 


o.oo; 


o.oo: 


o.oo; 


Demand  Limit 


0.00 


O.OOi 


0.00’ 


Night  Setback 


0.00 


6,240.46 


16.96 


Sub  Total 


0.00 


10,325.90 


16.96 


Economizer 


0.00 


0.00 


0.00 


VentilationARecirculation 


0.00 


0.00 


0.00 


DDC  Control 


0.00 


0.00 


0.00 


HW  OA  Reset 


0.00 


0.00 


0.00 


Chilled  Water  Reset 


0.00 


0.00 


0.00 


Condenser  Water  Reset 


0.00 


0.00 


0.00 


Chiller  Demand  Limit 


0.00 


0.00 


0.00 


Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


0.00 


TOTAL 


0.00: 


10,32j5.90: 


0.00 


Scheduled  start/stop  control 
Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


2  /.i-  $1,213.00' 

. . 


G-852 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  5315 


Building  UA:| 

DRMATlbN] 


BUILDING  NAME:  MORRIS  HILL  CHAPEL 

“6^4^  CONDITIONED  SOFTT^ 


System  Type:  19 
System  Name:  Fan  coil  unit 
System  Number:  FC-3 


jCatagory  Number:  Construction: 

SI 

Use: 

-a  --sSSsa.'-.- -  '  “<  t  .C/ 

Occupancy  HRS: 

Occupancy  Days: 

1  2  BRICK  AND  CMU 

ADMINISTRATION 

;0600-1700 

!M-F 

Weeks  of  Winter:! 
Weeks  of  Summer: 


PRES  START: 

O' 

PRES  STOP: 

24 

REQ  START: 

9 

REQ  STOP: 

13 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

0 

0 

0 

0 

0 

24 

24 

“  24 

24 

24 

7 

7 

_ 7 

7 

10 

ZIIi\ 

'  21 

"  J1 

21 

19 

"v'g  ktl :  ^  ^ 

Motor  HP 

1.00 

HP  Effic 

0.69 

Load  Factor 

0.80 

CFM-HTG 

3,500 

CFM-CLG 

3,500 

%OA 

0% 

%Area 

16% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

. 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

iMUSilii 


CLG  HRS  ON: 
“hTG^HRSON: 
H/C  HRS  ON: 


REQUIRED  PRESENT 
HRTfR  HRrrR 

1,660  3,360 

4^  8,760 


CLG  HRS  SAVED: 

1,700 

HTG  HRS  SAVED: 

2,720 

C/H  HRS  SAVED: 

4,432 

HOAUHC: 

‘  0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000176 

NSUCC: 

"0.000467 

DDCCHC: 

o’oooirT 

DDCCC: 

'br000"294 

NSC: 

10907' 

DDCH: 

”32500 

OPT: 

305 

CHWR: 

ITS 

CNWR: 

b 

OAR: 

5.^ 

G-853 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BI^G:  ^ 


BUILDING  NAME:  MORRIS  HILL  CHAPEL 


System  Type: 
System  Name: 
System  Number: 


19 

[Fan  coil  unit 
1^3 


ST/SP; 

O.OOi 

3,822.40: 

0.00 

Opt  ST/SP 

0.00: 

263.04: 

0.00 

Duty  Cycle 

0.00 

0.00 

o.oo: 

Demand  Limit 

0.00 

0.00' 

0.00 

Night  Setback 

0.00 

2,730.20 

11.31 

Sub  Total 

0.00 

6,815.84 

11.31 

Economizer 

0.00 

0.00 

0.00 

Ventiiation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  ^ 


cSn; 

f  ■  nd0 


•  jk'-;  i  "“S'r-  'f  j 


art/stop  control  -  10  12  $1,213.00 


Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


$1,213.00 


G-854 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  5315 


Building  UA:’ 


BUILDING  NAME:  MORRIS  HILL  CHAPEL 

6,485  CONDITIONED  SOFT: 


System  Type:|26 
System  Name:|Pump 
System  Number:|HWP-1 


Catagory  Number:  Construction: 

8  BRICK  AND  CMU 


Use:  lOccupancy  HRS: 

CHURCH  10700-1800  ^ 


»ancy  HRS:  ^Occupancy  Days: 

800  SAT-SUN 


Weeks  of  Winter:: 
Weeks  of  Summer: 


Km^f 

'-J'  *'rrt.T"v 

CHiCuy 

7; 

*>'  {rk:* 

Si;  2;k'T 

SUN: 

MON: 

tUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0  : 

0 

0 

_ g 

0 

0 

PRES  STOP: 

24 

24 

_  24 

24 

I4 

24 

24 

REQ  START: 

9 

7 

7  7'7z 

77"^ 

7 

10 

REQ  STOP: 

13 

2^ 

21 

7  21 

_77__.^ 

21 

19 

Motor  HPr^"^^ 


BLR  CAP  OUTPUT  (BTUH): 


REQUIRED 

HR/YR 


PRESENT 

HRA^R 


HOAUHC 


HP  Effic: 

0.74 

HOAUH: 

27 

Load  Factor: 

0.80 

COAUHC: 

0.000346 

CFM-HTG: 

0 

COAUC: 

0.000915 

CFM-CLG: 

0 

HOAOHC: 

71.1 

%OA: 

0% 

HOAOH: 

114 

%Area: 

0% 

COAOHC: 

0.00247 

CHILLER  CAP  (TONS): 

0 

COAOC: 

^006^ 

KW-TON: 

. . .  OjOO 

DC  DUTY: 

ai7 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

o77 

CLG  HRS  ON: 

1,660 

3,360 

HTG  HRS  ON: 

2,656 

5,376 

H/CHRSON: 

4,328 

8,760 

CLG  HRS  SAVED: 

1,700 

— 

HTG  HRS  SAVED: 

2,720 

C/H  HRS  SAVED: 

4,432 

— 

ECC 

ECHC 

NSUCH^ 

””nsucc 

DDCCl^ 

~  NSC 
DDCH 

opT 

3^h^ 

CnviR 

OAR 


0.00032 

“O.OOOT2T 

”^'00202 

0.00^3 

'0.000586 

“aooi^ 

"^02000 

~"^700 

305 

1T5' 

. "Jo 

5767 


G-855 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO;  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  5315 


BUILDING  NAME: 


MORRIS  HILL  CHAPEL 


System  Type: 

26 

System  Name: 

Pump 

1 

1 

System  Number: 

HWP-I 

i 

v  VJ 

Schedule  ST/SPi  O.OOj 

3.290.46; 

mm 


0.00! 


Opt  ST/SPi 


0.00: 


368.97 


o.oo: 


Duty  Cycle 


0.00 


o.oo; 


o.oo; 


Demand  Limit 


0.00! 


0.00 


0.00' 


Night  Setback 


0.00 


0.00: 


0.00 


Sub  Total 


0.00 


3,659.43 


0.00 


Economizer 


0.00 


0.00 


0.00 


Ventilation/Recirculation 


0.00 


0.00 


0.00 


DDC  Control 


0.00 


0.00 


0.00 


HW  OA  Reset 


0.00 


0.00 


0.00 


Chilled  Water  Reset 


0.00 


0.00 


0.00 


Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


3.00 


EZ 


TOTALS 


,0.005 


3,669:4^ 


0.00i 


3;00 


Fumcs^TC;-  '■ 

IfUNCTn  I  "  UMCS  APPLICATION 


'POI® 


Scheduled  start/stop  control  - 
Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


1 


1 


$386.00 


G-856 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO;  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

_ ENERGY  CALCULATION  PARAMETERS _ 

BLDG:  5315  BUILDING  NAME:  MORRIS  HILL  CHAPEL 


Building  UA:!  6,485  CONDITIONED  SOFT:  19,748 


System  Type:!26 


System  Name:{Pump 
System  Number: |HWP-2 


ICatagory  Number: 

Construction: 

Use: 

[Occupancy  HRS: 

Occupancy  Days: 

8 

BRICK  AND  CMU 

CHURCH 

10700-1800 

SAT-SUN 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

_ 0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

_24 

24 

REQ  START: 

9 

7 

7 

J 

7 

7 

10 

REQSTOP: 

13 

21 

IZ^l 

ZZi 

2f 

21 

~~—{q 

Inputs 

Motor  HP 

0.75 

HOAUHC: 

16.8 

HP  Effic 

0.66 

HOAUH: 

Load  Factor 

0.80 

COAUHC: 

0.000346 

CFM-HTG 

0 

COAUC: 

0.000915 

CFM-CLG 

0 

HOAOHC: 

71.1 

%OA 

0% 

HOAOH: 

114 

%Area 

0% 

COAOHC: 

0.00247 

CHILLER  CAP  (TONS) 

0 

COAOC: 

0.00652 

KW-TON 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH) 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

0 

ECC: 

0.00032 

ECHC: 

"aoooT2T 

NSUCHC: 

0.000202 

HOURS  OALCULATIOI 

NSUCC: 

0.000533 

REQUIRED  PRESENT 

DDCCHC: 

0.000586 

HRA'R  HRA'R 

DDCCC: 

0.00155 

CLG  HRS  ON: 

1,660 

3,360 

NSC: 

102000 

HTG  HRS  ON: 

2,656 

5,376 

DDCH: 

55700 

H/C  HRS  ON: 

4,328 

8,760 

OPT: 

305 

CHWR: 

CNWR: 

17.5 

CLG  HRS  SAVED: 

1,700 

HTG  HRS  SAVED: 

2,720 

0 

OAR: 

5.67 

C/H  HRS  SAVED: 

4,432 

G-857 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


gDG:  5315 


BmLDJNG  NAME:  MORRIS  HILL  CHAPEL 


System  Type: 

26 

System  Name: 

iPump 

! 

System  Number: 

!HWP-2 

''FUN<5^^S----.,r 

iililiiiiiia 

MH/yi 

Schedule  ST/SP 

0.00 

1,844.65’ 

0.00 

Opt  ST/SP 

0.00 

206.85: 

0-00 

Duty  Cycle 

0.00 

o.oo; 

0.00 

Demand  Limit 

0.00 

o.oo; 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

2,051.50 

O.QO 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL  j 

»  S.0O 

“4 


AO  DI 
POINTSf:  ■  POMTS  POINTS  POINTS 


'.'O'-- 

AI  Nr-;--.:'  ■  CO^ 


24 


L'V 

fc:..'-. 


Scheduled  start/stop  control  - 
Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 

'  -,  -TOTAt; 


1 


0 


1 


$386,00 


$386.00 


G-858 


BUILDING  5800 
YOUTH  CENTER 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  5800 


BUILDING  NAME:  YOUTH  CTR 


Building  UA:; 


2,572 


CONDITIONED  SOFT: 


21,560 


System  Type:|l0 


System  Name:jMultizone  air  handling  unit 


System  Number: |AMU-1 


pSy*  ‘ 

ICatagory  Number: 

{Construction: 

lUse: 

Occupancy  HRS:  Occupancy  Days: 

I 

16  BRICK  AND  CMU 

GYMNASIUM 

0600-2200  IM-F;  SAT-SUN 

Weeks  of  Winter: 


Weeks  of  Summer: 


32 


^tSM  OPEI^NG  SCHEDULE 

■./"iVit# 

ijKiilii 

-  -  -  ~  -  '! 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  ^ 

0 

0 

___0 

_ g 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

_ 24 

_  24 

24 

24 

REQ  START:  “ 

0 

6 

"5 

^5 

5 

8 

8 

REQSTOP:  " 

0 

_  19 

-- 

2 

19 

Motor  HP: 


HP  Effic: 


15.0^ 

oTsT 


Load  Factor: 

0.80 

CFM-HTG: 

12,300 

CFM-CLG: 

12,300 

%OA: 

10% 

%Area: 

60% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

pORrcIt^Emttis 

REQUIRED  PRESENT 
IHRA'R  HRA^R 

CLG  HRS  ON: 

1,260 

3,360 

HTG  HRS  ON: 

2,016 

5,376 

H/CHRSON: 

3,285 

8,760 

CLG  HRS  SAVED: 

2,100 

HTG  HRS  SAVED: 

3,360 

C/H  HRS  SAVED: 

5,475 

IliiSlillliiF:: 

HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC: 

0.0000083 

NSUCHC: 

0.000637 

NSUCC: 

0.00168 

DDCCHC: 

0.0000143 

DDCCC: 

0.0000378 

NSC: 

425000 

DDCH: 

11000 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-859 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION :  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  5800 


BUILDING  NAME:  YOUTH  CTR 


System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-1 

^  Schedule  SJtSP 

0.00| 

57,965.19; 

140.75; 

Opt  ST/SP 

o.oo; 

3,149.20; 

O.OOi 

Duty  Cycle 

0.00 

0.00; 

0.00 

Demand  Limit 

21.06 

0.00 

0.00 

Night  Setback 

0.00 

42,897.17; 

655.86 

Sub  Total 

21.06 

104,011.57 

796.61 

Economizer 

0.00 

335.37 

0.00 

Ventilation/Recirculation 

0.00 

79.91 

7.84 

DDC  Control 

0.00 

577.80 

16.98 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

5.00 

TOTAL.-' 

105,004.6^:. 

82i.4a|r.:‘X, 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

29  Direct  digital  control  -  MZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

35  Outside  air  damper  economizer 
control  -  MZ  AHU 

40  Maintenance  (filter)  alarm  -  AHU 


0 

0 


0 

0 


8 

0 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 


G-860 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  5800 

BUILDING  NAME: 

YOUTH  CTR 

Building  UA:  2,572 

CONDITIONED  SOFT: 

21,560 

_  'j 

System  Type:|15 

i 

System  Name:  Small  Single  Zone  air  handling  unit 

System  Number: |ahU*2 

4'' 

''  "''4'-'' 

Catagory  Number: 

Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

16 

BRICK  AND  CMU  GYMNASIUM 

0600-2200 

M-F;  SAT-SUN 

I  Weeks  of  Winteri 

32 

Weeks  of  Summer: 

20 

^^rstiPajpa^Ng-scHipOL^^^ 

SUN:  MON:  TUE:  WED: 

THUR: 

FRI: 

'  i  '  'V'  k  s  ''*#*  '  ' 

SAT: 

*s.’’ 

PRES  START:  0 

0 

0 

__o 

0 

0 

0 

PRES  STOP:  24 

~~24  ~ 

T4 

24 

24 

24 

REQ  START:  0 

6 

’  5 

8 

8 

REQ  STOP:  0 

22 

19 

l9 

19 

2 

^1~9 

' 

44:44 :5'v4 

CONSTANTSA  : 

\  ^  V  V  ^ 

Motor  HP: 

7.50 

HOAUHC: 

20.9 

HP  EfRc: 

0.83 

HOAUH: 

33.6 

Load  Factor: 

0.80 

COAUHC: 

0.000213 

CFM-HTG: 

8,020 

COAUC: 

0.000562 

CFM-CLG: 

8,020 

- 

HOAOHC: 

27.8 

%OA: 

15% 

HOAOH: 

44.7 

%Area: 

40% 

COAOHC: 

0.000391 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00103 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

"  "0.000^2 

ECHC: 

0.0000083 

'  !•  ii-,  s  V- 

NSUCHC: 

'oTobd637 

i40lilR3  v  Ali^U  LATION 

NSUCC: 

0.00168 

.!  J.  '  ..  ' 

REQUIRED  PRESENT 

DDCCHC: 

0.0000143 

HRIYR  HRA^R 

DDCCC: 

0.0000378 

CLG  HRS  ON: 

1,260 

3,360 

NSC: 

425000 

HTG  HRS  ON: 

2,016 

5,376 

DDCH: 

11000 

H/C  HRS  ON: 

3,285 

8,760 

OPT: 

305 

CHWR: 

17'5 

CLG  HRS  SAVED: 

2,100 

CNWR; 

0 

HTG  HRS  SAVED: 

3,360 

OAR: 

5.67 

C/H  HRS  SAVED: 

5,475 

G-861 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG;  5800 

BUILDING  NAME:  YOUTH  CTR 

System  Type: 

115 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-2 

Schedule  ST/SP; 


0,00 


30,892.80 


Opt  ST/SP; 

0.00 

1,642.82 

0.00 

Duty  Cycle 

0.00' 

0.00 

0.00 

Demand  Limit 

10.99 

0.00 

0.00 

Night  Setback 

0.00 

27,970.35 

437.24 

Sub  Total 

10.99 

60,505.97 

574.90 

Economizer 

0.00 

218.67 

0.00 

Ventilation/Recirculation 

0.00 

78.15 

7.67 

DDC  Control 

0.00 

376.74 

11.32 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

j;--  -  TOTAL  -  -  r 

,  '“X'-vk' '  sSr!  4«  CA'  ''  ; 

'61.179.531;,;,  ■ 

593.88* 

zm 

^NDcosmw 

Xo' 

!  \  >  <  -i.  „  R  ,  "O'  ". 

■;-:PQi?res' 

Kis;;; 

:jr,jppjRS;T,;,-;i 

i^p*? 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1  Direct  digital  control  -  Small  SZ  AHU 

3  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

3  Outside  air  damper  economizer 
control  -  AHU 

.V.  ‘ 


$348.00 


$1,097.00 

$272.00 

$399.00 


G-862 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 


1406-001 

16-Sep-95 

AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  5800 


I _ 


BUILDING  NAME:  YOUTH  CTR 

2,572i  CONDITIONED  SOFT: 


Building  UA: _  2,5^i  CONDITiONED  SOFT: 


hi-'t"  '.'t'  'V, 


System  Name:  Small  hot  water  boiler 

System  Number:  BLR-1 

1 

ICatagory  Number:  iConstruction: 

i  16|BRTcl<^b"CMU 


Use: 

OYMNASIUM 


1 - 

i 

Weeks  of  Winter: 

32| 

1 

Weeks  of  Summer:: 

20 

jOccupancy  HRS:  Occupancy  Days: 

0600-2200  |M-F;  SAT^^sOn”^ 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

_ 0 

_ 0 

0 

0 

0 

PRES  STOP: 

24 

24 

^24 

_ 24 

24 

24 

24 

REQ  START: 

0 

_ 6 

5 

5 

8 

8 

REQ  STOP: 

0 

22 

~1 9 

19 

19 

2 

19 

Motor  HP: 

2  17 

HP  Effic: 

0.71 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

"6^0 

BLR  CAP  INPUT  (BTUH): 

600,000 

BLR  CAP  OUTPUT  (BTUH): 

480,000 

mmi 


REQUiRED  PRESENT 


CLG  HRS  ON: 

1,260 

3,360 

HTG  HRS  ON: 

2,016 

5,376 

H/C  HRS  ON: 

3,285 

8,760 

CLG  HRS  SAVED: 

2;i“00 

HTG  HRS  SAVED: 

3,360 

C/H  HRS  SAVED: 

5^475’ 

HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC: 

0.0000083 

NSUCHC:" 

0.000637 

NSUCC: 

0.00168 

DDCCHC: 

0.0000143 

DDCCC: 

0.0000378 

NSC: 

425000 

DDCH: 

11000 

OPT: 

305" 

CHWR; 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-863 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Se|>-95 
PREPARED  BY:  AJN/CWW 


BLDG:  5800 

BUILDING  NAME:  YOUTH  CTR 

f^l^Ek^yCALCuiAiM^UfiM 

')  r::7f 

System  Type: 

1 

System  Name: 

Smalt  hot  water  boiler 

System  Number: 

tBLR-1 

7 

7||7; 

Schedule  ST/SP 

0.00 

6,128.72j 

0.00 

OptST/sp:  0.00 

556.33 

0.00 

i 

Duty  Cycle 

O.OOi 

O.OOi 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

6,685.04 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilatioa/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

a  00 

HW  OA  Reset 

0.00 

0.00 

3.40 

Chitled  Water  Reset 

0.00 

0.00 

o.do 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

I  7-" 

1 

teiffl 

.7  7  :.:  :TirPIC^L SYSTEM  TOINf5|NP  COST  SUMMARY  ,,  r  -  7 

1 

Scheduled  start/stop  control  -  HW 

2  0  0 

,  0  $277.00 

Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

2  Hot  water  reset  -  HW  Boiler  0  0  0  3  $836.00 


4  Alarms  -  HW  Boiler 


0  0  2 


0  $330.00 


G-864 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


Motor  HP: 

0.17 

HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

eooToo" 

BLR  CAP  OUTPUT  (BTUH): 

480,000 

IHR/YR  HR/YR 


CLG  HRS  ON 

1,260  ^0 

HTG  HRS  ON 

2,016  5,376 

H/C  HRS  ON 

3,285  8,760 

CLG  HRS  SAVK 

2,100 

HTG  HRS  SAVED 

3,360 

C/H  HRS  SAVED 

5,475 

llOWlfANTS’-w'-  '' 

HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC; 

0.000391 

COAOC: 

0.00103 

DC  DUTY; 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

~  ECHC: 

0.0000083 

NSUCHC: 

0.000637 

NSUCC: 

0.00168 

DDCCHC: 

0.0000143 

DDCCC: 

0.0000378" 

NSC: 

425000 

DDCH: 

11000 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-865 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION;  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  5800 


BUILDING  NAME:  YOUTH  CTR 


System  Type: 

!1 

System  Name: 

iSmall  hot  water  boiter 

System  Number: 

|BLR-2 

. 

isHSMa  k 


^  ^ScheduieST/SP 

0.00 

532.64, 

0.00 

OptST/SPi 

0.00; 

48.35 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

S80.99 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

0^0 

3.40 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

TOTAL  ^  -'H 

r.'UMcs^’ 

ipUNCTl^^^ 


$277.00 


Scheduled  start/stop  control  -  HW  2  0  0  0 

Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler  0  0  0  3 

Alarms  -  HW  Boiler  0  0  2  0 


;Pa;'«s)a!i:-aso;^.= atiasg®' 


$836.00 

$330.00 

511,443.00 


G-866 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS _ 


BLDG:  5800 


BUILDING  NAME:  YOUTH  CTR 


Building  UA: 


2,572 


CONDITIONED  SOFT: 


21,560 


System  Type:|6 


System  NamerlSmall  air  cooled  chiller 


System  Number:|CH-1 


Catagory  Number:  Construction: 

Use: 

iOccupancy  HRS: 

Occupancy  Days: 

lejBRICK  ANDCMU 

IGYMNASIUM 

10600-2200 

M-F;  SAT-SUN 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


iySTCMOP^tlNG  SCHEPyiE  ^ 

SUN:  MON:  TUE: 


WED:  THUR:  FRI:  SAT: 


■fIfiA'? 


r: 


PRES  START: 

0 

0 

0 

_ ^0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

"0 

Zl  Z 

5 

5 

8 

8 

REQ  STOP: 

0 

22 

19 

19 

19 

2 

1~9 

Motor  HP: 

. .  . '"'3.00 

HP  Effic: 

0.79 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-cLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

54 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

fiduIilALCiiUTioiis 

REQUIRED  PRESENT 
HR/YR  HR/YR 

CLG  HRS  ON 

1,260 

3,360 

HTG  HRS  ON 

2,016 

“5,^6 

H/C  HRS  ON 

3,285 

8,760 

CLG  HRS  SAVED:  2,100 

HTG  HRS  SAWd? 

"cmi'RS  SAVED:  5,475 


fcONSTANtS 


' V  -■  7  S' '  !■ 

...  . 

\  >  3 


HOAUHC 

20.9 

HOAUH 

33.6 

COAUHC 

0.000213 

COAUC 

0.000562 

HOAOHC 

27.8 

HOAOH 

44.7 

COAOHC 

0.000391 

COAOC 

0.00103 

DC  DUTY 

ai7 

DC  DEMAND 

0.17 

ECC 

0.000022 

ECHC 

0.0000083 

NSUCHC 

0.000637 

~  NSUCC 

~  0.00168 

DDCCHC 

0.0000143 

DDCCC 

0.0000378 

NSC 

425000 

DDCH 

11600 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-867 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  5800 

BUILDING  NAME: 

YOUTH  CTR 

fpNjSplP 

System  Type: 

‘6 

System  Name: 

iSmall  air  cooled  chiller 

System  Number: 

CH-1 

Schedule  ST/SP 


4,759.29; 


Opt  ST/SP 

0.00 

691.23; 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

1.73 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

1.73 

5,450.52 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

939.75 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

45.19 

6.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

^ - - — ,  , 

A  AAi 

4.00 

'  \.r'  .vL  '  ’  ‘  A  AA^ 

E  ;  jyPICAL  SYSTEM  POIWT  ANITCbST: SUMMARY 

-ss”' ■'  ■ 

■FUNCTN'-_  UMCSAPPLICAHON^  OO  •  -?AO 


!4l|p7;,5v7S' 

^  •'s'' 


POMTS:  -POINl^f  FOi^itS  POINTS 


G-868 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  5800 

BUILDING  NAME:  YOUTH  CTR 

Building  UA: 

2,572;  CONDITIONED  SOFT:  21,560 

1  System  Type: 

26  ! 

System  Name: 

Pump 

System  Number; 

HWP-1 

jCatagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

1  16iBRICKANDCMU 

GYMNASIUM 

I0600-2200 

!M-F;  SAT-SUN 

Weeks  of  Winter: 


Weeks  of  Summer: 


32; 


„  s  Ns!'-  V  r 

'SIS* 

'-.  Vi  '-^J5  .t. 

"O'! 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

^_o 

o 

o 

0 

0 

0 

0 

PRES  STOP: 

_ 24 

24  !  24 

24 

24 

^  7 

l4 

REQ  START: 

__g 

6  5 

5 

_ 5 

I7I71  7 

8 

REQ  STOP: 

7  a 

22  19 

'  19 

_ 19 

2 

19 

2.00 

HP  Effic 

0.78 

'  Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

roF^^^uLAtioNs  5^1  . 

REQUIRED  PRESENT 
HR/YR  HRIYR 

CLG  HRS  ON 

1,260  3,360 

HTG  HRS  ON 

2,016  5,376 

H/C  HRS  ON 

3,285:  8,760 

CLG  HRS  SAVED: 

2,100 

HTG  HRS  SAVED: 

3,:^ 

C/H  HRS  SAVE^ 

57475 

HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC: 

0.0000083 

NSUCHC: 

0.000637 

NSUCC: 

0.00168 

DDCCHC: 

00000143 

DDCCC: 

0.0000378 

NSC: 

425000 

DDCH: 

11000 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-869 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BUILDING  NAME:  YOUTH  CTR 


'SUMWW 

System  Type: 

:26 

System  Name: 

iPump 

System  Number: 

IHWP-1 

DOMiISia 


Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


Schedule  ST/SP 

0.00; 

5,141.66; 

0.00 

OptST/SP 

0.00; 

466.73 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

5,608.39 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

~  OM 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

WdrfiT'-:.. 


iHvfGS^^rtacATior^r 


24  Scheduled  start/stop  control  - 

Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


4^,:  ■  . 


POINIS  ■  ifOINTSa 


1  0  1  0 


'  .  /i  w? ” -nh 


iCOST 


$386.00 


$386.00 


G-870 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO; 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406>001 
1 6-Sep-95 
AJN/CWW 


BLDG:  5800  BUILDING  NAME:  YOUTH  CTR 


Building  UA: _ ^72i  CONDiTiONED  SOFT:  ~  21,560 


System  Type:i26 


System  NamerlPump 
System  Number:|HWP-2 


Catagory  Number:  iConstruction: 

Use: 

Occupancy  HRS: 

{Occupancy  Days: 

i  16BRICKANDCMU 

GYMNASIUM 

0600-2200 

M-F;  SAT-SUN 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


SUN:  MON:  TUE:  VVED:  f HUR:  ”*FRI: 


PRES  START: 

0 

o: 

0 

0 

0 

0 

“  0 

PRES  STOP: 

_ 24 

24 

24 

24 

“24 

24 

REQ  START: 

_ g 

6  i 

5 

"~5 

- 

8 

_ ,8 

REQ  STOP: 

"  ^0 

22 

~~19 

19 

_ 2 _ 

19 

-v';?  ---  s' 


Motor  HP: 

s * . so .  .15.0'  Sr,!: 

2.00 

HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG:  0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

ibURg  eltCULATIONS 

'  o  ...<  ,s.s So , 

REQUIRED  PRESENT 

MR/YR 

HR/YR 

CLG  HRS  ON: 

1,260 

3,360 

HTG  HRS  ON:! 

2,016: 

5,376 

H/C  HRS  ON: 

3,285' 

8.760 

bio  HRS  SAVED: 

2,100 

HTG  HRS  SAVED: 

3,360 

C/H  HRS  SAVED: 

5,475 

HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC: 

0.0000083 

NSUCHC: 

0.000^7 

_  NSUCC: 

0.00168 

DDCCHC: 

0.0000143 

DDCCC: 

0.0000378 

NSC: 

425000 

DDCH: 

n'ooo 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

. 0 

OAR: 

5.67 

G-871 


EMC  ENGINEERS,  INC. 

PROJECT  NAMEiEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  5800 


BUILDING  NAME:  YOUTH  CTR 


System  Type: 
System  Name: 
System  Number: 


;26 

jPump 

iHWP-2 


!  Schedule  ST/SP; 

o.oo; 

5,141.66; 

o.oo: 

I  Opt  ST/SP 

0.00: 

466.73' 

o.oo; 

Duty  Cycle 

0.00: 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

5,608.39 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

_  XOTAL 

Scheduled  start/stop  control  - 
Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


1  0  1  0  $386,00 


$38e.(K) 


G-872 


BUILDING  6620 

COMMUNICATION  ACT  CENTER 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  lNSTALU\TION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01  -94-0*0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  6620 


BUILDING  NAME:  COMMUN  ACT  CTR 


Building  UA:| 


4,433; 


CONDITIONED  SOFT: 


31,740 


ORMAfi 

rl|: '=^1"  r  Vs. 

1  System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number 

AHU-1 

Catagory  Number:  IConstruction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

21|BRICKAND  CMU 

TRAINING 

0700-2100 

IM-F 

Weeks  of  Winter:! 


Weeks  of  Summer: 


32 


SYSTEM  OPERATING  SCHEPULE?€ 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

PRES  START: 

_ a 

0 

0 

_ P 

. p 

_ g 

PRES  STOP: 

_ 24 

24 

_ 24 

_ 2± 

REQ  START: 

7  ! 

._.I 

7 

”7  7 

_ 7 

REQ  STOP: 

1 _ g 

16 

16 

16 

16 

16 

sMiili? 

SAT: 


0 

M 

~jo 

6 


Motor  HP: 

7.50 

HP  Effic: 

0.83 

Load  Factor: 

0.80 

CFM-HTG: 

12,910 

CFM-CLG: 

12,910 

%OA: 

10% 

%Area: 

32% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

Q 

pdURS  CAiGOliATIOWS: 

REQUIRED  PRESENT 

HR/YR 

HRA^R 

CLG  HRS  ON: 

900 

3,360 

HTG  HRS  ON: 

1,440 

5,376 

H/C  HRS  ON: 

2,346 

8,760 

CLG  HRS  SAVED: 

. 2,460^ 

HTG  HRS  SAVED: 

3”936 

C/H  HRS  SAVED: 

6,414 

CQNSmNIS  sV  ■  I* 

HOAUHC: 

21.1 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207 

ECHC: 

~  0.00^84 

NSUCHC: 

0.000221 

NSUCC: 

0.000584 

DDCCHC: 

0.0000919 

DDCCC: 

0.000243 

NSC: 

30500 

DDCH: 

31900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  0 1 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CVWV 


BLDG:  6620 


BUILDING  NAME:  COMMUN  ACT  CTR 

1 J:  E^!iSiY"cjE:uuvTipN  v 


System  Type: 

jio 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

khU-l 

f  ;  rflu  N  CTOM  1 

1  kWhfyr  I; 

MBtu/jtt  1  M 

Schedule  ST/SP 

0.00| 

34,545.30 

174.71 

Opt  ST/SP 

o.ool 

1,642.82 

0.00: 

Duty  Cycle 

O.OOi 

0.00 

0.00 

Demand  Limit 

10.99: 

0.00 

0.00 

Night  Setback 

0.00 

18,298.62 

43.27 

Sub  Total 

10.99 

54,486.74 

217.97 

Economizer 

0.00 

2,374.92 

0.00 

Ventilation/Recircuiation 

0.00 

0.00 

8.31 

DDC  Control 

0.00 

2,783.87 

45.25 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0-00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

~o"oo~ 

0.00 

Remote  Monitoring, 

5.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

'  ••  271A^A'^Vr:K:-Avf: 

■;  .  S.D0 

'l-SSSi® 


i/  ^ r 

OMCSiPPUCAHOK”  wt  AO  K 

pounns  POINTS  '  ik): 


M?’- 


18 

29 

33 

35 

40 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 


1 


0 

0 


0 


0 

0 


8 

0 

2 

0 


$348.00 

$3,378.00 

$272.00 

$399.00 

$112.00 


epp/;':. 


S?li: 


G-874 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  6620 


BUILDING  NAME;  COMMUN  ACT  CTR 


Building  UA: 


4, 4331 


CONDITIONED  SOFT: 


31,740; 


.  SystemType: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit  j 

System  Number: 

AHU-2 

jCatagory  Number:  jConstruction: 

~21|BRICKAND~CMU 


TRAINING 


i0700-2100 


!M-F 


Weeks  of  Winter: 

32 

Weeks  of  Summer! 

20 

§YS WOPERAfiNG  SCHEDULE 


PRES  START: 
PRES  STOP: 
REQ  START: 
REQ  STOP: 


SUN: 

24 

0 

0 


MON: 


24: 


TUE:  WED: 


24 


24 


16 


16 


16 


THUR: 

_  .  2. 

16 


FRI:  SAT: 


24: 


24 


16 


CONSTANTS  ;*■/*;,  v':-. 

Wmm  -  ,c/ 

Motor  HP: 

7.50 

HOAUHC: 

21.1 

HP  Effic: 

0.83 

HOAUH: 

34 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

9,600 

COAUC: 

0 

'  CFM-CLG: 

9,600 

HOAOHC: 

17.3 

%OA: 

30% 

HOAOH: 

27.9 

%Area: 

23% 

COAOHC: 

0.000885 

CHILLER  CAP  (TONS); 

0 

COAOC: 

0.00234 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.000207 

ECHC: 

a'00007^ 

NSUCHC: 

0.000221 

llOURS  CALCUUVfidi^ 

NSUCC: 

0.000584 

DDCCHC: 

0.0000919 

IRFOIIIRFD  PRESENT 

HRA^R 

HRATR 

DDCCC: 

0.000243 

CLG  HRS  ON: 

900; 

3,360 

NSC: 

30500 

HTG  HRS  ON: 

1,440 

5,376 

DDCH: 

31900 

H/C  HRS  ON: 

2,346, 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,460 

CNWR: 

0 

HTG  HRS  SAVED; 

3,936 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,414 

G-875 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 
1 6-Sep'95 
AJN/CWW 


BLDG^  J^20 


BUILDING  NAME:  COMMUN  ACT  CTR 


System  Type: 

!15 

System  Name: 

iSmal!  Single  Zone  air  handling  unit 

System  Number: 

iAHU-2 

liiiaiiiii? 

Schedule  ST/SP 

0.00 

34,^5.30' 

389.74: 

Opt  STASPi 

0.00 

1,642.82 

0.00 

Duty  Cycle 

o.oo: 

0.00 

0.00 

Demand  Limit 

10.99 

0.00 

0.00 

Night  Setback 

0.00 

13,607.03 

31.10 

Sub  Total 

10.99 

49,795.15 

420.84 

Economizer 

0.00 

1,766.02 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

18.53 

DDC  Control 

0.00 

2,070.11 

32.52 

HW  OA  Reset 

0.00 

Hd^oo 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

_____ 

m99i 


1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


0 

0 


2 

1 


0 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 


G-876 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG;  6620 


BUILDING  NAME:  COMMUN  ACT  CTR 


Building  UA:| 


4,433 


CONDITIONED  SOFT: 


31,740 


System  Type:|16 


System  Name: 


System  Number: [AMU-3 


Heating  and  Ventilating  Unit 


jCatagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

1  . 

BRICK  AND  CMU 

_ _ - _ — 

TRAINING 

i0700-2100 

M-F 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


iliil!!-; 

i^D: 

Ss'?:-; 

THUR: 

FRI: 

.•s-'T  -V *r-  ' 

.■I®?;?: 

SAT: 

i^TEMOPEi/ 

CfiiGi 

PHiPU 

SUN: 

MON: 

TUE: 

PRES  START: 

_ 

0 

0 

0 

_ 0 

0 

0 

PRES  STOP: 

24 

24 

24 

_ 24 

24 

24 

REQ  START: 

0 

7 

7 

^~'z 

7 

7 

0 

REQ  STOP: 

0 

16 

_ ^16 

16 

"  ’  16 

16 

0 

Motor  HP:  5.00 


HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

10,500 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

14% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

ItdURS  CALCULATION 

WiiMZ-'i- 

. . " 

REQUIRED  PRESENT 

;HR/YR  HRA'R 

CLG  HRS  ON: 

900 

3,360 

HTG  HRS  ON: 

1,440: 

5,376 

H/C  HRS  ON: 

2,346 

8,760, 

CLG  HRS  SAVEbr  "  2,460 

HTG  HRS  SAVE^ _ 3,9^ 

^C/H  HRS  SAVED:  6,414 


CONSTANTS 

HOAUHC: 

21.1 

HOAUH: 

34 

COAUHC: 

o" 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY; 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207 

ECHC: 

oToOO~0784 

NSUCHC: 

0.000221 

NSUCC: 

0.000584 

DDCCHC: 

0.0000919 

DDCCC: 

0.000243 

NSC: 

30500 

DDCH: 

31900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-877 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  6620 

BUILDING  NAME: 

pN^GTCALCULAI 

COMMUN  ACT  CTR 

riON:spii|WW2<^ 

IIBHHB* 

System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

AHU-3 

^Sfst 

Schedule  STASP 

0.00| 

14,393.41, 

1,405.15 

Opt  ST/SP 

0.00 

1,115.34' 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

18.93 

Sub  Total 

0.00 

15,508.75 

1,424.08 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

19.80 

HW  OA  Reset 

0.00 

0.00 

^0 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

oToo” 

0.00 

Chiller  Demand  Limit 

0.00 

o.oo” 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

t  TOTAL 

'A 

15,508.7^ 

..  ■  1A43.88i 

'  ^  z.m 

30 

33 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


0 

0 


0 

0 


3 

0 


$348.00 


$813.00 

$272.00 


f$1,433.00 


G-878 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  6620 


BUILDING  NAME:  COMMON  ACT  CTR 

4,433;  i  CONDITIONED  SOFT: 


Building  UA:|  4,433!  i  CONDITIUNfcU  5UI- 1 :  _ _ 

System  Type:^15 _ ' 

System  Name:  Small  Single  Zone  air  handling  unit  i 

System  Number:  AHU-4 _ _ _ 


ICatagory  Number:  Construction: 

21  BRICK  AND  CMU 


iUse:  Occupancy  HRS: _ Occupancy  Pays: 

iTRAINING  0700-2100  M-F 


Weeks  of  Winter! 
Weeks  of  Summer; 


WED:  THUR: 


-  "  '  "V:V"  ■  >  .W.  V' r’ 

SAT: 


PRES  START: 

0 

0 

0 

0 

_ 0 

0 

___o 

PRES  STOP: 

24 

24 

24 

__  M 

_ 24 

24 

REQ  START: 

0 

7 

7 

7 

_ 7 

_ z 

0 

REQ  STOP: 

0 

16 

16 

Te 

16 

_ 0 

Motor  HP: 


t.Vs  jvi . ..  .. 


5.00 


HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

8,800 

CFM-CLG: 

8,800 

%OA: 

34% 

%Area: 

23% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

'bLR  CAP  OUTPUT  (BTUH): 

0 

HRA^R 

HRA^R 

CLG  HRS  ON: 

900 

3,360 

HTG  HRS  ON: 

1,440 

5,376 

H/C  HRS  ON: 

2,346 

"8760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

HOAUHC: 

'  ''O'  - '  ^ 

21.1 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207 

ECHC: 

0.0000784 

~  NSUCHC: 

0.000221 

NSUCC: 

0.000584 

DDCCHC: 

0.0000919 

DDCCC: 

0.000243 

NSC: 

30500 

DDCH: 

3“l900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-879 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  6620 


BUILDING  NAME:  COMMUN  ACT  CTR 


System  Name: 

iSmall  Singte  Zone  air  handling  unit  i 

System  Number: 

\AH\J-4 

~~ZJT 

rnrnmimmimmiiWsi 

i 

Schedule  STASP 

0.00, 

23,453.55 

404.90 

Opt  ST/SP 

0.00' 

1,115.34: 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

7.46 

0.00 

0.00 

Night  Setback 

0.00 

12,473.11 

31.10 

Sub  Total 

7.46 

37,042.01 

435.99 

. 

Economizer 

0.00 

1,618.85 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

19.26 

DDC  Control 

0.00 

1,897.60 

32.52 

HW^  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

'  0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL 

7^ 

3.00 

. 

. . . . . . 

UMGS  APPLK^^ON; 


Iungtn' 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


0 

0 


2 

1 


0 

0 


3 

0 


1  fiZ:;  .0. 

is, Ci 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-880 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 

BLDG:  6620  BUILDING  NAME:  COMMUNACTCTR 

Building  UA:  4,433  CONDITIONED  SOFT:  3L^ 


System  Type: 

^  1 

System  Name: 

Small  steam  boiler 

System  Number: 

BLR-1 

iHil 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

21|BRICK  AND  CMU 

TRAINING 

0700-2100 

M-F 

Weeks  of  Winterj 

32 

Weeks  of  Summer:^ 

20 

jmEM-OPER 

ATiNgJS 

-  ■j  -  Sir;,"- ^  ::s 

'  V"!' 

'Sr-V',”!’'!',  ""  ’A',’ 

SUN:^ 

MON: 

TUE: 

WED:  THUR: 

FRI: 

w':>4S'"pi  ei  \  5,,.*.,  LVS  i  mvL 

SAT: 

PRES  START: 

0 

o: 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

7 

- 

7 

7 

7 

0 

REQ  STOP: 

0 

16 

16 

16 

16 

16 

0 

Motor  HP:[ 

is*;/"..,  >' 

0.00 

i  HP  Effic: 

0.00 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

,  %OA: 

0% 

%Area: 

8% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

5,736,000 

BLR  CAP  OUTPUT  (BTUH): 

4,520,000 

1 ' 

REQUIRED  PRESENT 

HR/YR  HRA^R 

CLG  HRS  ON: 

900  3,360 

HTG  HRS  ON: 

1,440'  5,376' 

1 

H/C  HRS  ON: 

2,346|  8,760| 

CLG  HRS  SAVED: 

2,460| 

HTG  HRS  SAVED:! 

1 

3,936 

C/H  HRS  SAVED:j 

6,414 

HOAUHC: 

21. i: 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207: 

ECHC: 

0.0000784 

NSUCHC: 

0.000221 

NSUCC: 

0.000584 

1  DDCCHC: 

0.0000919 

DDCCC: 

0.000243 

NSC: 

30500 

DDCH:, 

31900 

OPT:: 

305 

CHWR: 

17.5 

CNWR:; 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG: 


BUILDING  NAME:  COMMON  ACT  CTR 


System  Type: 

i3 

jSystem  Name: 

Small  steam  boiler 

System  Number: 

lBLR-1 

I 

mMmn 


Schedule  ST/SP 
Opt  ST/SP 
Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ 

Economizer 
Wntilation/Recirculation 
DDC  Control 
HW  OA  ReseF 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

-  .1 


0.00  .OOj  0.00 

0.00' 

0.00 

0.00 

0.00 

0.00 

0.00; 

0.00 

0.00 

0.00, 

0.00 

0.00 

O.OOl 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

steam  Boiler  Monitoring 


$1,015.00 

ili,(M5.00 ) 


G-882 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY ; 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


Load  Factor: 
CFM-HTi^ 
CFM-CL(^ 


%OA: 


%Area: 

CHILLER  CAP  (TONS): 
“  KW-TON: 


BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


7.50 

074" 

oJo 

'  0 
0% 
"  0% 
130 
710 

d 

"o 


CLG  HRS  ON:  900  3,360 

HT^HRSON::  1,440  5,376 

H/C  HRS  OnT  2,346  8,760 


CLG  HRS  SAVED:  2,460 

KT^HRS  SAVED:  3,936 

C/H  HRS  SAVED:  6,414 


HOAUHC: 

21.1 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207 

ECHC: 

0.0000784 

NSUCHC: 

0.000221 

NSUCC: 

0.000584 

DDCCHC: 

0.0000919 

DDCCC: 

0.000243 

NSC: 

30500 

DDCH: 

31900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-883 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/CWW 


BLDG:  6620 


BUILDING  NAME:  COMMUN  ACT  CTR  . 


System  Type: 

te  ■ 

System  Name: 

ISmall  air  cooled  chiller  i 

System  Number: 

CH-1 

Schedule  ST/SP| 

0.00: 

14,970.71 

o.oo 

Opt  ST/SP' 

o.ooj 

1,856.13 

0.00: 

_ — - — . — ^ — - - — ^ — — — — — — ^ — 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

4.66 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

4.66 

16,826.84 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

6.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

2,275.00" 

0.00 

Condenser  Water  Reset 

0.00 

'  6.00 

0.00 

Chiller  Demand  Limit 

109.40 

0.00 

0.00 

^  Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

4.(KI 

. 


^  m  .M  :  -cmrs.:: 

■iPOINTS  "  POINTS  '  >'■-  ”  .  ■ 


10  Scheduled  start/stop  control  -  1 

Chiller;  Optimum  start/stop  control  - 
Chiller;  Demand  limiting  -  Chiller; 

Night  Setback  -  Chiller 

11  Chilled  water  reset  -  Small  Air  0 

Cooled  Chiller 

16  Alarms  -  Chiller  0 

42  Chiller  demand  limiting  -  Small  Air  1 

Cooled  Chiller 


0 

0 


1 

0 

2 


2 

0 


V;S: 


$386.00 

$664.00 

$281.00 

$150.00 


$1^481  ,(W 


G-884 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  6620  BUILDING  NAME:  COMMON  ACT  CTR 

I  Building  UA:|  4,433  CONDITIONED  SQFT:|  31,740 

I _ System  Type:|5 _ 

j  System  Name:  Steam  to  hot  water  converter  ~  j 

I  System  Number  CV-1  | 


Catagory  Number:  IConstruction: 
_ 21|BRICK  AND  CMU 

I  Weeks  of  Winter: 

Weeks  of  Summer: 


Use: 

TRAINING 


Occupancy  HRS: 
0700-2100  ^ 


Occupancy  Days: 

IVLF 


SlliLQBEE/ 

\tlNGS 

CHEDU 

££ 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

_ 24 

24 

24 

24 

REQ  START: 

0 

7 

7 

7 

7 

.  7 

0 

REQ  STOP: 

0 

16 

_ 16 

16 

16 

16 

0 

Motor  HP: 
HP  Ef^ 
Load  Factor: 
CFM-HTG: 

cfm-clg7 

%OA: 

%Area: 

CHILLER  CAPTfONSyr 

kw-tonT 

BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUnBTLm):’ 


REQUIRED 

HR/YR 


CLG  HRS  ON: 

900 

HTG  HRS  ON: 

1,440 

H/C  HRS  ON: 

2,346 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

4,520,000 

4,520,000 


PRESENT 

HiyYR 

~~  "3,360 
5,376 
^0 


HOAUHC: 

21.1 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207 

ECHC: 

0.0000784 

NSUCHC: 

0.000221 

NSUCC: 

0.000584 

DDCCHC: 

0.0000919 

DDCCC: 

0.000243~ 

NSC: 

30500 

DDCH: 

31900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-885 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLD^  66^  .  .  „  . 

BUILDING  NAME:  COMMON  ACT  CTR 

System  Type: 

Is 

[System  Name: 

ISteam  to  hot  water  converter  ; 

ISystem  Number: 

fCV-1  I 

‘smmi 

V-i 

k"  ^  *r  ’ 

MH/yr 

Schedule  ST/SPi 

0.00 

6,711.44; 

0.00! 

Opt  STASPi 

0.00 

520.07; 

0.00: 

Duty  Cycle 

0-00 

0.00 

0.00 

Demand  Limit' 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

7,231.51; 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

25.63 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

F~  TOTAL  r 

7  7  7.. 

.25:63) 

7  3,^ 

I” '  . 


iweiwll 


f  'fidm 


TYPICAI.  SYStEM  PQiNi;  AND  COSt  SUMMARY 

UMCS  APPLICATION- 

'■  v  ;'.,;Pc^'^''  jfeiNTs;  “POINTS  \poiNTs:;;|f !■'; 


[CATION-  V  ,  I^'-  AO  -  W-;,^ '  ’  --Al  ‘  "tOST: "•'  '• 


Scheduled  start/stop  control  -  STM- 
HW  Cnvrtr;  Optimum  start/stop 
control  -  STM-HW  Cnvrtr;  Night 
setback  -  STM-HW  Cnvrtr 

Hot  water  reset  -  STM-HW 
Converter 


1 


0 


1 


0 


$386.00 


$1,109.00 


TOTAL:  1 


'  '  ft 


. . . . — „=_.s;!i,!.T" 


G-886 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION :  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  6620 


Building  UA:! 


System  Type:'26  _ 

System  Name:  Pump  _  : 

System  Number:  CWP-1  ! 


BUILDING  NAME:  COMMUN  ACT  CTR 

^  CONDITIONED  SQFTT 


Catagory  Number:  jConstruction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

21  BRICK  AND  CMU 

TRAINING 

0700-2100 

iM-F 

j 

Weeks  of  Winter: 

32! 

i - 

Weeks  of  Summer: 

20 

SUN:  MON: 


TUE:  WED:  THUR: 


PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

~24 

24 

24 

24 

24 

REQ  START: 

0 

2 

7 

7 

2 

7 

0 

REQ  STOP: 

0 

_ 16 

16 

16 

~  .  H 

16 

0 

Motor  HP: 


%Area: 

“chiller  cap  (TONS):  ' 
KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BT UH); 


REQUIRED  PRESENT 


CLG  HRS  ON:' 
ITf^HRS  ON: 
H/C  HRS  ON: 


CLG  HRS  SAVED 

2,460 

HTGHRSSAVED 

3,936 

C/H  HRS  SAVED 

6,414 

^  ‘  S, ' '  ; ' '' « ’  :i '  '  \  '  ' 

HOAUHC: 


' 

HP  Effic: 

“  d83 

HOAUH: 

34 

Load  Factor: 

0.80 

COAUHC: 

0 

! 

CFM-HTG: 

d 

COAUC: 

d 

CFM-CLG: 

d 

HOAOHC: 

HOAOH: 

COAOHC: 

COAOC: 
DC  DUTY: 

“dcdemandT 

ECC: 
““  EcIhC: 
NSUCHC: 

NSUCC: 

DD^CCHC: 

“IdDCCC: 

^liscT 

ddchT 

~~bPT: 

CHWR:~ 

cnwrT 

OAR: 


27.9 

~’ab00885 

0.00234 

o.Yz 

”0.000207 

“0.0000784 

. 0^00221 

~aooo'584 

”0'^^^0"d9'l9 

”0.000243 

30500 

31900 

305 


G-887 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  6620 


BUILDING  NAME:  COMMUN  ACT  CTR 


System  Type: 

126 

System  Name: 

Pump 

iSystem  Number: 

CWP-1 

; 

Sche^ 

'4;“'  ■ 

0.00 

13,250.25 

O.OOi 

Opt  ST/SP 

0.00 

1,642^82! 

0.00; 

Duty  Cycle 

0.00 

O.OOi 

0.00 

Demand  Limit 

4.12 

o.oo; 

0.00 

Night  Setback 

0.00 

o.oo; 

0.00: 

Sub  Total 

4.12 

14,893.07; 

0.00 

Economizer 

0.00 

0.00 

0.00 

VentilationARecirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0,00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

/ 

3.00 

and  Safety  Alarms 

Mi 

3,00 

TYPICAL 


■WaMP-PgsTgUM! 


24  Scheduled  start/stop  control  - 

Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


■ife!'-...  . 


$386.00 


$386.00 


G-888 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  6620 


BUILDING  NAME:  COMMUN  ACT  CTR 


Building  UA:| 


4,433 


CONDITIONED  SOFT: 


31,740 


System  Type:!25 


System  Name:|Hot  water  radiation  pump 


System  Number:|RAD-1 


Category  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

21  BRICK  AND  CMU 

TRAINING 

j0700-2100 

M-F 

Weeks  of  Winter: 

32 

1  Weeks  of  Summer: 

20 

OPENING  SCHEO^ 


SUN:  MON: 


TUE: 


PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


WED: 
0 


THUR: 

_ 


FRI: 

““'o 


SAT: 


^  2A 

24 

_ 24 

24 

24 

24 

24 

0 

_ 7  _ 

_ 7 

7 

7 

7 

0 

0 

16 

“""Te 

. _Ti 

16 

0 

' 

Motor  HP: 

0.50 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

0 

1  CFM-CLG: 

0 

;  . ~  %OA: 

0% 

%Area: 

8% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

. .  ~0 

^RS  CALCULATIONS 

1," 

REQUIRED  PRESENT 

1  HRTTR 

HRATR 

CLGHRSON: 

900 

3,360 

HTG  HRS  ON: 

1,440 

5,376 

H/CHRSON: 

2,346 

8,760 

CLG  HRS  SAVED: 

2.460 

HTG  HRS  SAVED: 

3.936 

C/H  HRS  SAVED: 

6.414 

OoNSTANTS^^g?^if^^;li|:' 

'll 

HOAUHC: 

21.1 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207 

ECHC: 

0".0000784 

NSUCHC: 

0.000221 

NSUCC: 

0.000584 

DDCCHC: 

o'.obodoii 

DDCCC: 

0.000243 

NSC: 

30500 

“  DDCH: 

’  31900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

"  5^67 

G-889 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


System  Type: 

25  j 

System  Name: 

Hot  water  radiation  pump 

System  Number: 

RAD-1 

MBtu/vr 


Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  i 


Schedule  ST/SP 

0.00 

1,779.55 

o.oo! 

OptST/SP 

0.00^ 

137.901 

0.00: 

Duty  Cycle 

0.00 

o.oo: 

o.oo: 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

1,917.45 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

1,9174S 


-  IJMCSAFPL1CA11<|^'";‘  -  -AO  ' 


23  Scheduled  start/stop  control  -  HW 
Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 


1  1  $570.00 


G-890 


BUILDING  6910 
EXC  SP  ST  FACILITY 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE*  16-S6p-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  6910 


Building  UA:i 


BUILDING  NAME:  EXC  SP  ST  FAC 


CONDITIONED  SOFT: 


2,525 


System  Type:ll5 


System  Name:  Small  Single  Zone  air  handling  unit 
System  Number:^HU-1 


Catagory  Number:  [Construction:  [Use: 

Occupancy  HRS: 

Occupancy  Days: 

1 7  BRICK  AND  CMU  RETAIL  SHOP 

I0800-2200 

Im-F;  SAT-SUN 

Weeks  of  Winter:;  32 

Weeks  of  Summer:!  ^O' 

"V 

ISSi 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

_ 0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

_ 24 

24  ^ 

24 

24 

REQ  START: 

0 

11 

iT 

iT 

rT 

TT 

10 

REQ  STOP: 

0 

22 

.22 

I 

22 

22 

feONSTANTt^ 


Motor  HP: 

0.50 

HP  Effic: 

0^ 

Load  Factor: 

0^ 

CFM-HTG: 

1,360 

CFM-CLG: 

1,360 

%OA: 

15% 

%Area: 

50% 

CHILLER  CAP  (TONS): 

0 

KW»TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

iOUiS  Sa-CULATIONS 

x.'-;  vW, 

REQUIRED  PRESENT 

HRA'R 

HRA^R 

CLG  HRS  ON: 

1.340 

3,360 

HTG  HRS  ON: 

2,144 

5,376 

H/CHRSON: 

3,494 

8,760 

CLG  HRS  SAVED:  2,020 


HTG  HRS  SAVED:  3,232 

^66 


HOAUHC: 

1'7.4 

HOAUH: 

28 

COAUHC: 

0.000233 

COAUC: 

0.000615 

HOAOHC: 

36-7 

HOAOH: 

59T 

COAOHC: 

o.ooiS^ 

COAOC: 

0.0^28 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000795 

ECHC: 

0.0003 

NSUCHC: 

0.000455 

NSUCC: 

0.0012’ 

DDCCHC: 

O.Oo6‘248 

DDCCC: 

'0.00"0657 

NSC: 

397000’ 

DDCH: 

’207000 

OPT: 

.  30^5 

CHWR: 

lY  5 

CNWR:  0 


5.67 


C/H  HRS  SAVED: 


OAR: 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/CWW 


BLDG: 


BUILDING  NAME:  EXC  SP  ST  FAC 


..?t&^pRGY  CALCULATipN  SMMMARY..; 


System  Type: 
System  Name: 
System  Number: 


jSmall  Singfe  Zone  air  handling  unit 


Schedule  ST/SP 

o.oo' 

2,631 .39! 

18.69i 

Opt  ST/SP 

0.00 

137.90 

0.00 

Duty  Cycle 

o.oo: 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

3,258.87 

156.62 

Sub  Total 

0.00 

6,028.15 

175.31 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

1,178.31 

81.66 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

^roo 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

i  ^  total  I 

' -'0«00; 

...7,206.46]/v . 

TVWfeAL  SYSTElJpqiNt  AND 

issiiSKfSiil 


.TJO-y-HsIAO' 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


iliaiii 


mBM 

tsil-ssassa. 


SBfii 

$348  "do 


$1,097.00 

$272.00 

$399.00 


116.00 


G-892 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


mmmmm 

Motor  HP 

0.50 

HP  Effic 

0.66 

Load  Factor 

0.80 

CFM-HTG 

1,360 

CFM-CLG 

1,360 

%OA 

15% 

%Area 

50% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

.  0 

BLR  CAP  OUTPUT  (BTUH) 

0 

HRA^R  HRA^R 


CLG  HRS  ON 

1,340  3,360 

HTG  HRS  ON 

2,144  5,376 

H/C  HRS  ON 

3,494  8,760 

CLG  HRS  SAVED 

2,020 

HTG  HRS  SAVED 

3,232 

C/H  HRS  SAVED 

. .  5,2^ 

HOAUHC: 

17.4 

HOAUH: 

28 

COAUHC: 

0.000233 

COAUC: 

0.000615 

HOAOHC: 

36.7 

HOAOH: 

59.1 

COAOHC: 

0.00124 

COAOC: 

0.00328 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000795 

ECHC: 

0.0003 

NSUCHC: 

0.000455 

NSUCC: 

oTooi'2 

DDCCHC: 

0.000248 

DDCCC: 

"aoooesy 

NSC: 

397000 

DDCH: 

207000 

OPT: 

305 

CHWR: 

1^5 

CNWR: 

0 

OAR: 

5.67 

G-893 


EMC  ENGINEERS,  INC. 

PROJECT  NAMEiEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #;  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CVWV 


BLDG:  6910 

BUILDING  NAME:  EXC  SP  ST  FAC 

's=5®iESGici 

LcyDiTipNjsuN 

System  Type: 

15 

iSystem  Name: 

Small  Single  Zone  air  handling  unit 

ISystem  Number: 

AHU-2 

msmmMsms 

Schedule  STtSP 

o.do! 

2.631.39 

18.69’ 

Opt  ST/SP 

0.00 

137.90 

0.00; 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0-00 

Night  Setback 

0.00 

3,258.87 

156.62 

Sub  Total 

0.00 

6,028.15 

175.31 

Economizer 

0.00 

0.00 

0.00 

VentilatioiVRecirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

1,178.31 

81.66 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

F?  TOTAL  ^  ' 

4k  3.00; 

r^Mc^ 

Ik't 

,  V  .  ,1  ^  c  PCHNis,  rowre  P(a^^Ts: 

sWe-'is*  *  C  ‘  7^  ^ ' 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

1  0 

0  1 

$348,00 

Night  setback 

-AHU 

27 

Direct  digital  control  >  Small  SZ  AHU 

0  2 

0  3 

$1,097.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0  1 

0  0 

$272.00 

36 

Outside  air  damper  economizer 

0  0 

0  2 

$399.00 

control  -  AHU 

jirsgggv  V '-.' _ _ 

liiSiKill 

G-894 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  6910 


Building  UA:I 


System  Type:  8 _ 

System  Name:  Air  cooled  DX  compressor 
System  Number:  CH-1 


BUILDING  NAME:  EXC  SP  ST  FAC 

"  ^9  CONDITIONED  SOFT:  ~ 


Category  Number:  [Construction: 

17!BRICKANDCMU 


'Use: 

IRETAIL  SHOP 


Occupancy  HRS: 
10800-2200" 


Occupancy  Days: 
~M-F:  SAT-SUN 


\  Weeks  of  Winter:! 

32 

Weeks  of  Summer: 

20 

PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


SUN:  MON: 


WED:  THUR: 

0  0 


Km- 


Motor  HP: 

^  ~  HP  Effic: 
Load  Factor: 
c™-HTG: 
cfm-clgT 

“  VoOA^ 
%Area: 

CHILLER  CAP  (TON^r 
kW-TON: 
BLR  CAP  iNPUT^CBTUH)? 
BLR  CAP  OUTPUT  (BTUH): 


REQUIRED 

HR/YR 


PRESENT 

HRATR 


CLGHRSON: 

1,340 

3,360 

HTG  HRS  ON: 

2,144 

5,376 

H/C  HRS  ON: 

3,494 

8,760 

CLG  HRS  SAVED; 

2,020 

HTG  HRS  SAVED: 

3,232 

C/H  HRS  SAVED: 

5,266 

1  Mm 

HOAUHC: 

17.4 

HOAUH: 

28 

COAUHC: 

0.000233 

COAUC: 

0.000615 

HOAOHC: 

36.7 

HOAOH: 

59.1 

COAOHC: 

0.00124 

COAOC: 

0.00328 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000795 

ECHC: 

"oTobos 

NSUCHC: 

O". 000455 

NSUCC: 

0.0012 

DDCCHC: 

0.000^8 

DDCCC: 

0.000657 

NSC: 

397000 

DDCH: 

207000 

OPT: 

305 

CHWR: 

.  ~^Y.5 

CNWR: 

.  0 

OAR: 

5.67 

G-895 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BUILDING  NAME:  EXC  SP  ST  FAC 


'System  Type: 


‘8 


{System  Name: 


Air  cooled  DX  compressor 


System  Number: 


CH-1 


! 

Schedule  ST/SP 

om 

'  .06 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

O.QO 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00^ 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

87.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

4.21 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Aiarms 

/TOTAL - 

wrm  , 

:  3-0® 

®UNCK!ii 

r;  No^S 


iiWWiilMii 

POIfftS 


rA‘DvS:ivi 


17  Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


1 


$243.00 


G-896 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  6910 


BUILDING  NAME;  EXC  SP  ST  FAC 


Building  UA:| 


789! 


CONDITIONED  SOFT; 


2,525 


System  TyperiS 


System  Name:|Air  cooled  DX  compressor 


System  Number:|CH-2 


jCatagory  Number: 

Construction: 

Use: 

[Occupancy  HRS: 

lOccupancy  Days: 

17 

BRICK  ANDCMU 

RETAIL  SHOP 

>0800-2200 

M-F;  SAT-SUN 

Weeks  of  Winter:' 


Weeks  of  Summer:! 


32 

20 


in*! 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  ^ 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP:  T 

24 

24 

•  '  2A 

24 

24 

REQ  START:  ~ 

0 

11 

11 

: 

11: 

_ la 

REQSTOP:  ] 

0 

_ 22 

22 

22 

22 

22 

22 

Motor  HP: 

0^00 

HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

5 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

ttPLMMPALCMLATIOMS 

REQUIRED  PRESENT 

HRA'R 

HR/YR 

CLGHRSON: 

1.340  3,360 

HTG  HRS  ON: 

2,144  5,376 

H/CHRSON: 

3,494  8,760 

CLG  HRS  SAVED: 

2,020 

! 

HTG  HRS  SAVED: 

3,232 

C/H  HRS  SAVED? 

5^ 

,  1 3 3 .1 V "  - 

HOAUHC 

17.4 

HOAUH 

28 

COAUHC 

0.000233 

COAUC 

0.000615 

HOAOHC 

36.7 

HOAOH 

59.1 

COAOHC 

0.00124 

COAOC 

0.00328 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.000795 

ECHC 

0"0003 

NSUCHC 

0.000455 

NSUCC 

0.0012 

DDCCHC 

0.000248 

DDCCC 

0.000657 

NSC 

397000 

DDCH 

207000 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

^767 

G^897 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/CWW 


BLDG;  6910 

BUILDING  NAME:  EXC  SP  ST  FAC 

System  Type: 

8 

System  Name: 

Air  coo  fed  DX  compressor 

System  Number: 

:CH*2 

lilii 

Schedule  ST/SP 

0.00 

.00 

0.00 

Opt  STASP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

“  0.00 

0.00 

HW  6a  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

87.50 

0.00 

Condenser  Water  Reset 

0.00 

o.o'o 

0.00 

Chiller  Demand  Limit 

4.21 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

'  TOTAL  T 

I':;: 

i  WTM 

:::  ;  ; /.vV?  3.00 

y^sss' "‘.Wias 


17  Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


1 


1 


0 


$243.00 


b'y.-,. 

iibi.:: 


„  '  *:  ^  '-:T0TAI.:'  /  ^1? 

-  “ '  -  ,  *  ^  ^  '  'f,  ” '  ''  ' 


G-898 


BUILDING  6914 
EXC  MAIN  RETL 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16“Sep-95 

AJN/AMS/CWW 


BLDG:  6914 


Building  UA:! 


BUILDING  NAME:  EXC  MAIN  RETL 

1 8^359:  CONDITIONED  SOFT: 


System  Type:|1 5 


System  Name:|Smail  Single  Zone  air  handling  unit 

System  Number:|AHU-1 

i 

jCatagory  Number:  jConstruction: 

Use: 

{Occupancy  HRS: 

Occupancy  Days: 

17jBRICKANDCMU 

iRETAIL  SHOP 

10800-2200 

;M-F:  SAT-SUN 

Weeks  of  Winter: 
Weeks  of  Summer:! 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

”  24 

24 

24 

24 

_ 24 

REQ  START: 

10 

9 

9 

_ 9 

9 

9 

9 

REQ  STOP: 

19 

21 

21 

_ 21 

_ ^ 

21 

liP0niSfSr^5S*'l3:r&' 

Motor  HP: 
HP  EfficT 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%OA: 
%Area: 

CHILLER  CApTToNS): 

kwtonT 

BLR  CA>  INPUT  (BTUH): 
^R  CAP~OUTPUf  H)r 


_20.^ 

0.^ 

0.^' 

_28^ 

~28/i00 

~5^% 

0 

~0^ 

0 

0^ 


iiis^ 


REQUIRED 

iHR/YR 


PRESENT 

HRA^R 


CLG  HRS  ON: 

1,620 

3,360 

HTG  HRS  ON: 

2,592 

5,376 

H/C  HRS  ON: 

4,224 

8,760 

CLG  HRS  SAVED 

1,740 

HTG  HRS  SAVED 

2,784 

C/H  HRS  SAVED 

4,536 

HOAUHC: 

17.4 

HOAUH: 

28 

COAUHC: 

0.000233 

COAUC: 

0.000615 

HOAOHC: 

36.7 

HOAOH: 

59.1 

COAOHC: 

0.00124 

COAOC: 

0.00328 

DC  DUTY; 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000795 

ECHC: 

0.0003 

NSUCHC: 

0.000455 

NSUCC: 

0.0012 

DDCCHC: 

0.000248 

DDCCC: 

0.000657 

NSC: 

397000 

DDCH: 

207000 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-899 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/AMS/CVWV 


BLDG:  6914 


EXC  MAIN  RETL 

foWSUMMARY 


System  Type; 

t15 

jSystem  Name; 

jSmall  Single  Zone  air  handling  unit 

System  Number; 

lAHU-1 

Schedule  SUSP 
Opt  ST/SP~ 
Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ _ 

Economizer 

Ventilation/Recirculation^ 
DDC  Control 
H^OA  Reset 
C^hl!ied~Water^eset_ 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


o.ooj 

78,390.40i 

_ _ _ _ _ _ _ _U — — - — - 

1,264.28 

0.00! 

4.132.2r 

0.00 

0.00 

0.00; 

0.00, 

0.00 

0.00^ 

0.00 

0.00! 

58,000.51 

3,717.15 

0.00 

140,523.12 

4,981.43 

0.00 

35,604.71 

0.00 

0.00 

-1138  25 

85.00 

0.00 

29^433.22 

“T^8.16 

0.00 

0.00 

0.00 

0.00 

0.00 

o’oo" 

0.00 

0.00 

0.00 

0.00 

.  0.00 

0.00 

2fl«^99.30i 


FliiCTO.: 


g»g»jgCiief^StEM:i^iNfANp!Si5T^ 

.BMtSAPPLICATION  DO  AO  -  DI  V 


DO  AO’"  pi  "V?"  ■ 

POINTS  POINTS  POINTS 


iS:losT 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


iPil 


$348.00 


$1,097.00 

$272.00 

$399.00 


G-900 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/AMS/CWW 


BLDG:  6914  BUILDING  NAME:  EXC  MAIN  RETL 

I  Building  UA::  18^  ~  CONDITIONED^QFT:  63,930 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

i  System  Number: 

AHu-2  ; 

iCatagory  Number:  Construction: 

Use: 

<Occupancy  HRS: 

Occupancy  Days: 

17iBRICKANDCMU 

RETAIL  SHOP 

0800-2200 

M-F;  SAT-SUN 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


^tiM’oref^NGSCHEbUuE-^:»S^^^^ 

SUN:  MON:  TUE:  WED:  THUR: 

FRI:  SAT: 

X'  -  .... 

PRES  START:  '  0 

0  0 

_g 

0, 

_ g 

0 

PRES  STOP:  24 

24  24 

l4 

24  ; 

24 

24 

REQ  START:  10 

9  9 

“9 

9 

9 

9 

REQSTOP:  19 

'  'V,' '  ''  ■  i'"'"  ‘ , 

2.00 

21. 

-  2? 

21  21 

CONSTANTS 

Motor  HP: 

HOAUHC: 

17.4 

HP  Effic: 

0.78 

HOAUH: 

28 

Load  Factor: 

0.80 

COAUHC: 

0.000233 

CFM-HTG: 

3,500" 

COAUC: 

0.000615 

CFM-CLG: 

3,500 

HOAOHC: 

36.7 

%OA: 

17% 

HOAOH: 

59.1 

%Area: 

6% 

COAOHC: 

0.00124 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00328 

KW-TON: 

0.00 

DC  DUTY: 

0.'f7 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

6.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

^0.000795 

ECHC: 

0.0003 

NSUCHC: 

0.000455 

'  "S ^ f r ' ' ' ^  '  ■' 

NSUCC: 

'o.o6i2 

REQUIRED  PRESENT 

DDCCHC: 

0.000248 

HRA^R 

HRA'R 

DDCCC: 

0.000657 

CLG  HRS  ON: 

1,620  3,360 

NSC: 

'^7000 

HTG  HRS  ON: 

2,592  5,376 

DDCH: 

207000 

H/C  HRS  ON: 

4,224  8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

1,740 

. 

— 

CNWR: 

^  . 

HTG  HRS  SAVED: 

2,784 

—  . . . 

OAR: 

5.67 

C/H  HRS  SAVED: 

4,536 

— 

■■  ■ 

G-901 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  0 1 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/AMS/CVWV 


BLDG:  6914 


BUILDING  NAME:  EXC  MAIN  RETL 


System  Type: 

115 

'System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

^HU-2 

MBtu/yr 


Mm: 


7,570,81  i 


OptST/SPi 

0.00 

466.73; 

o.oo; 

Duty  Cycle 

0.00 

0.00' 

o.oo; 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

7,224.26 

437.31 

Sub  Total 

0.00 

15,261.80 

484.28 

Economizer 

0.00 

4,434.75 

0.00 

Ventilation/Recirculation 

0.00 

42.28 

3.16 

DDC  Control 

0.00 

3,666.06 

228.02 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


«;(»! 


;2S,40#.8Si, 


■■:..+,rn545i- 


jEjjNipTli-i 


AND  COST  SUMMARY 


IpdMiS  POUSHRS  POINTS  ■  iPpiNI^i 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


$348.00 


$1,097.00 

$272.00 

$399.00 


G-902 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 


ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/AMS/CWW 


BLDG:  6914  BUILDING  NAME:  EXC  MAIN  RETL 

I  Building  UA:i  18,359!  CONDITIONED  SQ^7 

_ System  Type:|16 _ _ _ 

_ System  Name: [Heating  and  Ventilating  Unit 

System  Number:  AHU-3 


ssttSSiSisSlI 


jCatagory  Number:  IConstruction: 

I  17BRICK  AND  CMU 


Use: 

RETAIL  SHOP 


‘Occupancy  HRS: 

:0800-2200 


Occupancy  Days: 
IM-F;  SAT-SUN 


Weeks  of  Winter: 
Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRl: 

SAT: 

PRES  START: 

0 

0 

0 

_g 

0 

0 

_ ^0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

_ ^ 

REQ  START: 

10 

zizr? 

_ 9 

_ 9 

9 

_ 9 

1"  ""  9 

REQ  STOP: 

19 

yr 

_ 21 

2T 

^”^21 

Motor  HP 

1"-="  ^  '-i = '-r 

s:- '  -  -  - 

5.00 

HP  Effic 

0.82 

Load  Factor 

0.80 

CFM-HTG 

7,380 

CFM-CLG 

0 

%OA 

25% 

%Area 

13% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

. .  ~0 

BLR  CAP  OUTPUT  (BTUH) 

0 

CLGHRSON:  1,620  3,360 

HTG  HRS  ON:  2,592  5,3>6 

H/C  HRS  OnT  4^224  8,760 


CLG  HRS  SAVED: 

1,740 

HTG  HRS  SAVED: 

2,784 

C/H  HRS  SAVED: 

4,536 

HOAUHC: 

17.4 

HOAUH: 

28 

COAUHC: 

0.000233 

COAUC: 

0.000615 

HOAOHC: 

36.7 

HOAOH: 

59.1 

COAOHC: 

0.00124 

COAOC: 

0.00328 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000795 

ECHC: 

0.0003 

NSUCHC: 

0.000455 

NSUCC: 

0^12 

DDCCHC: 

0.000248 

DDCCC: 

0.000657 

NSC: 

397000 

DDCH: 

207000 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-903 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT,  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/AMS/CWW 


BLDG:  6914 

BUILDING  NAME:  _  ^.C^MAIN  RETL 

,  /vs 

p:,  _  r^irft'^-iNERGV'  CA 

LCOtATlpNeUMli 

illfif* 

System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

— i 

System  Number: 

AHU-3 

J 

P33ppicfjlSu':_^ 

laaMMlie; 

IKSlStl 

jV:.?;  - 

Schedule  ST/SP 

0.00; 

10,180.71 

143.82] 

Opt  STASP 

0.00 

1,115.34 

0.00 

Duty  Cycle 

0.00 

0.00: 

0.00, 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0,00 

947.51 

Sub  Total 

0.00 

11,296.05 

1,091.33 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recircuiation 

0.00 

0.00 

15.76 

~  DDC  Control 

0.00 

“  0.00 

494.04 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00, 

1  -TOTAL  ' 

ruMC2i-4-'-i-l :  •  ,  -.r.v  ,.f% 


-'S'lX-? 


POINTS 


Mm 


mt 


v9r;!|^p; 


FOliNl^  POINTS  .POINTS 


1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


1 


0 

0 


•^TAL: 


0 


ISIP 


0 

0 


1 


3 

0 


iKiiiiiiS 
■  !  • 


$348.00 


$813.00 

$272.00 


$1,433.00 


G-904 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  6914  BUILDING  NAME:  EXC  MAIN  RETL 

I  Building  UA:l  1^^;  j  CONDITIONED  SOFT:;  63,930 


Weeks  of  Summer:  20 


Motor  HP: 

10.00 

HP  Effic: 

0.86 

Load  Factor: 

0.80 

CFM-HTG: 

9,620 

CFM-CLG: 

9,620 

%OA: 

10% 

%Area: 

18% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

^0 

WOURSCALCULAtlONS 

REQUIRED  PRESENT 
HR/YR  HRAYR 

CLG  HRS  ON:; 

1,620 

3,360 

HTG  HRS  ON: 

2,592 

5,376 

H/C  HRS  ON:; 

4,224; 

8,760 

CLG  HRS  SAVED:  1.740 

iHTGHi^SAVED: _ 2,784 

^/H  HRS  SAVED:  4,536 


liilllSiiiiSifeL  " 

HOAUHC: 

17.4 

HOAUH: 

28 

COAUHC: 

0.000233 

COAUC: 

0.000615 

HOAOHC: 

36.7 

HOAOH: 

59.1 

COAOHC: 

0.00124 

COAOC: 

0.00328 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000795 

ECHC: 

0.0003 

NSUCHC: 

0.000455 

NSUCC: 

0.0012 

DDCCHC: 

0.000248 

:  DDCCC: 

0.000657 

NSC: 

397000 

DDCH: 

207000 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-905 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS/CWW 


BLDG:  6914 

BUILDING  NAME:  EXC  MAIN  RETL 

»YPAL 

.culationsom 

System  Type: 

10  I 

System  Name: 

Muitizone  air  handling  unit  ; 

System  Number: 

AHU-4 

Schedule  SVSP 

o.oo: 

32,570.91: 

75.93 

Opt  SUSP 

0.00; 

2,121.49 

0.00 

Duty  Cycle 

0.00' 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

19,856.40 

1,311.93 

Sub  Total 

0.00 

54,548.80 

1,387.87 

Economizer 

0.00 

12,189.23 

0.00 

Ventilation/Recirculation 

0.00 

68.36 

5.11 

DDC  Control 

0.00 

10,076.43 

684.06 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

5.00 

,  ^  j2^.03:  {  „  :  BM 

^^^_,:nrpiCALSYST||foi^^^ 

-  UMCS  APPLICATION  '>■  DO’l'C-r-'AO'''  .DI.  AI  .  K;cQST  . 

L:._- . . . :: . '  . . :i:: . . : . 

18  Scheduled  start/stop  control  -  AHU;  1 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

29  Direct  digital  control  -  MZ  AHU  0 

33  Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 

35  Outside  air  damper  economizer  0 

control  -  MZ  AHU 

40  Maintenance  (filter)  alarm  -  AHU  0 


7 

1 

0 

0 


0 

0 


8 

0 

2 

0 


$348.00 

$3,378.00 

$272.00 

$399.00 

$112.00 


G-906 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS/CVWV 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  6914 


BUILDING  NAME:  EXC  MAIN  RETL 


Building  UA:| 


18,359| 


CONDITIONED  SOFT: 


63,930 


'■m 


System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number:jAHU-5 

Category  Number:  {Construction : 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

17iBRICKAND  CMU 

iRETAIL  SHOP 

'0800-2200 

;M-F:  SAT-SUN 

Weeks  of  Winter: 

32: 

Weeks  of  Summer: 

20, 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0  ; 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

_ 24 

'  ~2i 

_ 24 

24 

_ 24 

REQ  START: 

10 

9 

~~  ~ "9 

9 

9 

9  ^ 

-g 

REQSTOP: 

19 

~2^ 

,  21 

zr^  21 

2^  ' 

2^ 

Z 

“5 

c 

« 

i;i 

1 

V 

j  ■. 

J,  y<  ^  ~  , 

. . .  “  *”*7.50 

Motor  HP 

HP  Effic 

0.83 

Load  Factor 

0.80 

CFM-HTG 

6,790 

CFM-CLG 

6,790 

%OA 

10% 

%Area 

12% 

CHILLER  CAP  (TONS) 

o" 

KW-TON 

6.00 

BLR  CAP  INPUT  (BTUH) 

‘  0 

BLR  CAP  OUTPUT  (BTUH) 

0 

I^Rsg^cutj^rg 


REQUIRED  PRESENT 
HRA^R  iHRTfR 


CLGHRSON:  1,620  3,360 

HTG  HRS“ON:  ^2^92  5,3^ 

H/C  HRS  ON:  4,224  8,760 

^gTiRS  SAVED:  1,740 

HTG~HRS  SAVED^  ^2,784 

“c7h  HRS  SAVED:  4,536 


iCONStANtS^’ 

HOAUHC: 

17.4 

HOAUH: 

28 

COAUHC: 

0.000233 

COAUC: 

0.000615 

HOAOHC: 

36.7 

HOAOH: 

59.1 

COAOHC: 

0.00124 

COAOC: 

0.00328 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000795 

ECHC: 

.  0.0063 

NSUCHC: 

0.000455 

NSUCC: 

0.0012 

DDCCHC: 

0.000248 

DDCCC: 

0.000657 

NSC: 

397000 

DDCH: 

207000 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

6^907 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO;  1 406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS/CWW 


BLDG:  6914 

BUILDING  NAME: 

EXC  MAIN  RETL  . . 

MlMSWSiEfflSIiiSilf.' 

System  Type: 

110 

System  Name: 

IMultizone  air  handling  unit 

System  Number: 

^HU-5 

Schedule  ST/SPj  0.00 

25,152.181  53.60 

OptST/SP;  0.00 

1 ,642.82  0.00 

Duty  Cycte 


0.00 


0.00 


Demand  Limit 


0.00 


0.00 


0.00 


Night  Setback 


0.00 


14,015.07 


874.62 


Sub  Total 


0.00 


40,810.06 


928.22 


Economizer 


0.00 


Ventilation/Recirculation 
DDC  Control 


0.00 


8,603.41 

“4'^5” 


0.00 


3.60 


0.00 


7,112.16 


456.04 


HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

5.00 

4,387.86} 

■"  'v . 

'  .  !  :  ¥»iMi»rrc!^  i>«nsiT«  Pnil^TS  ' 


ffWNCaiP' 


POMfS ,  PtMIWS"  POINTS  POINTS 


18 

29 

33 

35 

40 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 


Maintenance  (filter)  alarm  -  AHU 

|1-  , .  J  ,,  TOTAL: 


1 

0 

0 

0 

0 


7 

1 

0 

0 


0 

0 

0 

1 


1 

8 

0 

2 

0 


8 


11 


$348.00 

$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-908 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/AMS/CWW 


Motor  HP:  5.00 


HP  Effic: 

0.73 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

b 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

2,000,000 

BLR  CAP  OUTPUT  (BTUH):  1 ,600,000 


REQUIRED  PRESENT 

' 

HR/YR  HR/YR 

CLGHRSON:  1,620 

3,360 

HTG  HRS  ON:  2,592 

5,376 

H/C  HRS  ON:  4,224 

”8760 

CLGHRSSAVED^  1,740 

HTG  HRS  SAVED:  2,784 

C/H  HRS  SAVED:  4,536 


HOAUHC 

17.4 

HOAUH 

28 

COAUHC 

0.000233 

COAUC 

0.000615 

HOAOHC 

36.7 

HOAOH 

59.1 

COAOHC 

0.00124 

COAOC 

0.00328 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.000795 

ECHC 

0.0003 

NSUCHC 

0.000455 

NSUCC 

0.0012 

DDCCHC 

0.000248 

DDCCC 

0.000657 

NSC 

397000 

DDCH 

207000 

r  OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

:  5.67 

G-909 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
AJN/AMS/CWW 


BLDG:  6914 


BUILDING  NAME:  EXC  MAIN  RETL 


System  Type:  11 

System  Name: 

[Small  hot  water  boiler 

System  Number: 

iBLR-1 

iir-  - 

Schedule  ST/SPj 

0.00 

11,411.34 

0.00| 

OptST/SP! 

0.00 

1,250.16 

0.00 

Duty  Cycle 

0.00 

0.00; 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

12,661.51 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00  ‘ 

0.00 

HWOA  Reset 

0.00 

r  0.00 

11.34 

Chilled  Water  Reset 

0.00 

,  0.00 

0.00 

Condenser  Water  Reset 

0.00 

1  "o.oo” 

0.00 

Chiller  Demand  Limit 

0.00 

1  0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

"  TOTAL 

*.  4.00 

^  .  liMCS  APPLICATION 

Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


0 

2 


3 

0 


$277.00 


$836.00 

$330.00 


G-910 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
AJN/AMS/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG;  6914 


Building  UA: 


BUILDING  NAME:  EXC  MAIN  RETL 

"18^  CONDITIONED  SOFT: 


System  Type: 

7  '  '  ; 

System  Name: 
System  Number: 

Large  air  cooled  chiller 

X 

o 

Catagory  Number:  jConstruction: 

'Use: 

Occupancy  HRS: 

Occupancy  Days: 

17BRICKANDCMU 

RETAIL  SHOP 

10800-2200 

M-F;  SAT-SUN 

Weeks  of  Winter:; 
Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

_ g 

0 

0 

0 

PRES  STOP: 

24:  i 

24 

24 

24 

24 

24 

24 

REQ  START:  ' 

10 

9 

9 

_ 9 

9 

9 

REQSTOP:  ^ 

19  r 

21 

21 

21. 

21 

21 

21 

: ' ;  'V"77 

mm 

Motor  HP 
HP  Effic 
Load  Factor 
CFM-HTG 
CRrt-CLG 
%OA 
%Area 

CHILLER  CAF^ONSy 
KW-TON 
BLR  CAP  INPUT  (BTUH) 
BLR  CAP  outpuTIbt uTiy 


HOAUHC: 

HOAUH:’ 

~COAUHC: 

COAUC: 

HOAOHCr 

HOAOH: 

~^^Hcr 

~COAOC: 
“dC  DUTY: 


17.4 

0.000^3^ 
0^00615 
367?^ 
"  '  59  A 
~  0.001 24 

'o7o~0328 
. .  ai7 


— 

REQUIRED  PRESENT 

HRTTR  HRA'R 

CLG  HRS  ON 

1,620  3,360 

HTG  HRS  ON 

2,592:  5,376 

H/C  HRS  ON 

4,224  8,760 

CLG  HRS  SAVED 

1,740 

HTG  HRS  saved' 

2,784 

C/H  HRS  SAVED 

4,536 

DC  DEMAND: 

0.17 

ECC: 

0.000795 

ECHC: 

0.0003 

NSUCHC: 

0.000455 

NSUCC: 

0.0012 

DDCCHC: 

0.000248 

DDCCC: 

0.000657 

NSC: 

397000 

DDCH:: 

207000 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-911 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS/CWW 


BLDG:  6914 


BUILDING  NAME:  EXC  MAIN  RETL 


System  Type: 


System  Name: 


Large  air  cooled  chiller 


System  Number: 


lCH-1 


i 


Schedule  ST/SP' 

0.00| 

9,372.13 

0.00 

Opt  STtSP^ 

0.00; 

1,642.82 

0.00 

Duty  Cycle 

0.00 

o.oo: 

o.oo; 

Demand  Limit 

4.12 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

4.12 

11,014.95 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

2,222.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

106.87 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

6.00 

E-- TOTALS  ■  ■  F~ 

:  > '  -iio.fsi'  '■ . 

13,237.4^iii||i||fS 

B;4S:L0 


mcW^- 


m 

'MS- 


POINTS'  POMWS  ITOINTS’  POINTS 


Iliii'liSil 

mmmms 


10  Scheduled  start/stop  control  - 

Chiller;  Optimum  start/stop  control  ■ 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

1 2  Chilled  water  reset  -  Large  Air 
Cooled  Chiller 

16  Alarms  -  Chiller 

43  Chiller  demand  limiting  -  Large  Air 

Cooled  Chiller 


1 


1 


0 

0 


2 

0 


0 

0 


$386.00 


$1,133.00 

$281.00 

$530.00 

$2,330.00 


G-912 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  6914 


BUILDING  NAME:  EXC  MAIN  RETL 


Building  UA: 


18,359; 


CONDITIONED  SOFT: 


63,930 


System  Type: 

7 

System  Name: 

Large  air  cooled  chiller 

System  Number: 

CH-2 

iCatagory  Number: 


Construction: 


17 


Use: 


jOccupancy  HRS: 


Occupancy  Days: 


BRICK  ANDCMU 


RETAIL  SHOP 


10800-2200 


IM-F;  SAT-SUN 


Weeks  of  Winter: 


32 


Weeks  of  Summer:! 


20 


jysTEMdPeiUTiNG  schedule: 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

. . 0 

_ g 

0 

PRES  STOP: 

24 

24 

24 

r  24 

2~4  ~~ 

24 

REQ  START: 

10 

9 

~9 

~~  9 

.  ?  ZI 

9  I 

9 

REQ  STOP: 

19 

21  ‘ 

21 

21  ^ 

2i; 

^'^^'¥owrHP7^'™"" . . 

HP  Effic: 


7.50 


Load  Factor:; 


CFM-HTG: 


CFM-CLG: 


%OA: 

%Area: 


CHILLER  CAP  (TONS): 


KW-TON: 


BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTFHJT  (BTUHjT 


0.80 

~0 

0 

"  0% 
0% 
127" 
1.10 
0 
0 


‘  :.v:  -  “ 


REQUIRED  PRESENT 
HRATR  HRA^R 


CLG  HRS  ON 

1,620  3,360 

HTG  HRS  ON 

2,592  5,376 

H/C  HRS  ON 

4,224  8,760 

CLG  HRS  SAVED 

1,740 

HTG  HRS  SAVED 

2,784 

C/H  HRS  SAVED 

4,536 

SjQN^tANfil" 

<  -  -  - * 

HOAUHC 

17.4 

HOAUH 

28 

COAUHC 

0.000233 

COAUC 

0.000615 

HOAOHC 

36.7 

HOAOH 

59.1 

COAOHC 

0.00124 

COAOC 

0.00328 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.000795 

ECHC 

0.0003 

NSUCHC 

0.066455 

NSUCC 

0.0012 

DDCCHC 

0.000248 

DDCCC 

0.000657 

NSC 

397600 

DDCH 

207000 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-913 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS/CWW 


BUILDING  NAME:  EXC  MAIN  RETL 


"[ ' '’f 


System  Type: 

7 

' 

[System  Name: 

large  air  cooled  chiller 

i 

iSystem  Number: 

CH-2 

i 

13^":  ;v£ 

Schedule  ST/SP; 

0.00 

9,372.1 3| 

0.00, 

I  Opt  ST/SP 

0.00 

1,642.82; 

0.00 

Duty  Cycle 

0.00 

0.00| 

0.00; 

Demand  Limit 

4.12 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

_ 

Sub  Total 

4.12 

11,014.95 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

“  0.00 

0.00 

HW  6a  Reset 

0.00 

'  0.00 

0.00 

Chilled  Water  Reset 

0.00 

2,222.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

106.87 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

6.00 

.  TOTAL  i„_L 

-  '■  X  -  ■  OJOOf  - 

I  UMCS 
ipUlSICTN 

I  NO.-.' 


UMCS:'^PtICATIQN 


POINTS  POINTS  JWIINTS  IPpINTS 


10  Scheduled  start/stop  control - 

Chiller;  Optimum  start/stop  control  - 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

1 2  Chilled  water  reset  -  Large  Air 

Cooled  Chiller 

16  Alarms  -  Chiller 

43  Chiller  demand  limiting  -  Large  Air 

Cooled  Chiller 


1 


0 

5 


0 

1 

0 

$386.00 

0 

0 

4 

$1,133.00 

0 

2 

0 

$281.00 

0 

0 

0 

$530.00 

$2,330.00 

G-914 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/AMS/CWW 


BLDG:  6914 


BUILDING  NAME:  EXC  MAIN  RETL 


Building  UA: 


18,359 


CONDITIONED  SOFT: 


System  Type: 

26  I 

System  Name:  Pump 

System  Number:|HWP-1 

63,930 


iCatagory  Number:  jConstruction: 

!  ~  ~  17iBRICK  ANDCMU’ 


Use: 


Occupancy  HRS: 


Occupancy  Days: 


RETAIL  SHOP 


0800-2200 


M-F;  SAT-SUN 


Weeks  of  Winter: 


Weeks  of  Summer: 


32 


20 


$Y$TeM  OPERATING  SCHEDULE  i 

;?»■> ' : v;:.' 

SUN: 

MON:  TUE: 

WED? 

THUR: 

■#  sV' :  '  .S?!S 

FRI: 

"  SAT?"  ^  ”  .  . .  " 

PRES  START: 

0 

0  0 

0 

0 

0 

0 

PRES  STOP: 

!  ~2A 

24  24 

24 

_ ^ 

24 

24 

REQ  START: 

10 

9  9 

9 

- 

9 

9 

REQ  STOP: 

19 

21  21 

"TT 

21 

_ 21 

21 

CONSfANts''M<^'\-:" 

Motor  HP: 

5.00 

HOAUHC: 

17.4 

HP  Effic: 

0.82 

HOAUH: 

28 

Load  Factor: 

0.80 

COAUHC: 

0.000233 

CFM-HTG: 

0 

COAUC: 

0.000615 

CFM-CLG: 

0 

HOAOHC: 

36.7 

%OA: 

0% 

HOAOH: 

59.1 

%Area: 

0% 

COAOHC: 

0.00124 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00328 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.000795 

ECHC: 

“aoo63 

Hdu^li^CcOOmoN^ 

Ssl,;  - 1„  ^ 

NSUCHC: 

0.006455" 

V?'t?  V 

NSUCC: 

0.0012 

IREQUIRED  PRESENT 

DDCCHC: 

0.000248 

IHRA^R 

HRTfR 

DDCCC: 

0.000657 

CLGHRSON: 

1,620 

3,360 

NSC: 

397000 

HTG  HRS  ON:; 

2,592 

5,376 

DDCH: 

207000 

H/CHRSON: 

4,224 

8,760 

OPT: 

“"305 

CHWR: 

CNWR: 

1T5 

0 

CLG  HRS  SAVED: 

1,740 

HTG  HRS  SAVED: 

2,784 

OAR: 

5.67 

C/H  HRS  SAVED: 

4,536 

G-915 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS/CWW 


BLDG:  6914 


BUILDING  NAME:  EXC  MAIN  RETL 


System  Type: 

26 

System  Name: 

iPump 

System  Number: 

:hwP-1 

pg- MJNCTiQNCfe;'  “ 

MH/jrr 

'"iV 7  h- 

Schedule  ST/SP 

0.00 

10,180.71; 

o.oo: 

Opt  ST/SP: 

o.oo: 

1,115.34; 

o.oos 

Duty  Cycte 

0.00 

0.00: 

o.oo: 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

11,296.05 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00, 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

TOTAL 

[I 

70,00jXCvr 

11,296.06: 

'  3.00; 

Scheduled  start/stop  control  - 
Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


$386.00 


-  TOTAL:  I'"'  -  .^0'  ‘  ■ 


$386.00 


G-916 


BUILDING  6918 

SKILL  DEVELOPMENT  CENTER 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


Motor  HP: 

2.00 

HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG: 

4,000 

CFM-CLG: 

4,000 

%OA: 

'  2^/o 

%Area: 

'  "’17% 

CHILLER  CAP  (TONS): 

^0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

"’"o 

BLR  CAP  OUTPUT  (BTUH): 

d 

!HR/YR  hr/yr 


CLG  HRS  ON: 

880 

3,360 

! 

HTG  HRS  ON:! 

1,408 

5,376 

H/C  HRS  ON: 

2^294 

8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6.466 

HOAUHC: 

21.1 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207 

ECHC: 

0.0000784 

NSUCHC: 

^0.000221 

NSUCC: 

0.000584 

DDCCHC: 

0.0000919 

DDCCC: 

0.000243 

NSC: 

30500 

DDCH: 

31900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-917 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


18  Scheduled  start/stop  control  -  AHU;  10  0  1  $348.00 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU  0  2  0  3  $1,097.00 

33  Outside  air  damper  ventilation  and  0  10  0  $272.00 

recirculation  control  -  AHU 

36  Outside  air  damper  economizer  0  0  0  2  $399.00 

control  -  AHU 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  6918 


Building  UA: 


BUILDING  NAME:  SKILL  DEV  CTR 
3,864;  -  CONDITIONED  SQFTT 


System  Type:  15 

System  Name:  Small  Single  Zone  air  handling  unit 
System  Number:  AHU-2  i 


Catagory  Number:  jConstruction: 

2iIbrickand  cmlT 

Weeks  of  Winter: 

Weeks  of  Summer: 


Use: 

TRAINING 


Occupancy  HRS:  {Occupancy  Days: 

’^00-2100  IM-F 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

o; 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

9 

9 

0 

REQ  STOP: 

0 

^^17 

17 

21 

^"17 

,  _ 

. . . . . 

0.50 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

1,400 

CFM-CLG: 

1,400 

%OA: 

15% 

%Area:  6% 

CHILLER  CAP  (TONS):  ~d 

KW-TON:  d^ 


BLR  CAP  INPUT  (BTUH) 
BLR  CAP  OUTPUT  (BTUH): 


0 

0 


REQUIRED 

PRESENT 

IHRA'R 

Ihr/yr 

CLG  HRS  ON: 

880 

3,360 

HTG  HRS  ON: 

1,408 

5,376 

H/C  HRS  ON: 

2,294 

8,760 

CLG  HRS  SAVED:  2,480 

HTG  HRS  SAVED:  3,968 

C/hTiRS  SAVEdT  6,466 


V 

HOAUHC: 

21.1 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207 

ECHC: 

0.0000784 

NSUCHC: 

0.000221 

NSUCC: 

0.000584 

DDCCHC: 

0.0000919 

DDCCC: 

0.000243 

NSC: 

30500 

DDCH: 

31900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-919 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CVWV 


BLDG:  6918  BUILDING  NAME:  SKILL  DEV  CTR 


Schedule  ST/SP;  0.00;  2,923.29  28.65 


Opt  ST/SP 

0.00 

137.90: 

0.00' 

Duty  Cycle 

0.00 

o.oo; 

0.00 

Demand  Limit 

0.00: 

0.00: 

0.00 

Night  Setback 

0.00 

2,000.49; 

6.48 

Sub  Total 

0.00 

5,061.68 

35.13 

Economizer 

0.00 

251.82 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

1.35 

DDC  Control 

0.00 

295.18 

6.78 

HW  OA  Reset 

0.00 

0.00 

^  ”0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 


18  Scheduled  start/stop  control -AHU;  10  0  1  $348.00 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU  0  2  0  3  $1,097.00 

33  Outside  air  damper  ventilation  and  0  10  0  $272.00 

recirculation  control  -  AHU 


36  Outside  air  damper  economizer  0  0  0  2  $399.00 

control  -  AHU 


G-920 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION;  FT.  RILEY,  KS  PREPARED  BY:  AJN/CVWV 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  6918 


BUILDING  NAME;  SKILL  DEV  CTR 


Building  UA: 


3,8641 


CONDiTIONED  SQFT: 


11,507 


System  Type:!l5 


System  Name:SmaH  Single  Zone  air  handling  unit 
System  Number:[AHLI*3 


Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

iOccupancy  Days: 

21jBRICKAND  CMU 

TRAINING 

0700-2100 

IM-F 

i  Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

Motor  HP: 

0-50 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

1,400 

CFM-CLG: 

1,400 

%OA: 

15% 

%Area: 

6% 

1  CHiLLER  CAP  (TONS): 

0 

kw-ton7 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

gquira^McuiA-ndNS 


REQUIRED 

ilR/YR 


PRESENT 

HRA^R 


CLG  HRS  ON: 


880 


3,360 


HTG  HRS  ON: 


1,408 


5,376 


H/C  HRS  ON: 


2,294 


8,760 


CLG  HRS  SAVED; 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  ^ 

_ 0 

0, 

o: 

0 

0 

0 

0 

PRES  STOP: 

_ 24 

24 

24 

24 

24 

24 

REQ  START: 

_ g 

. . 1 

9 

9 

9 

9 

0 

REQSTOP:  ~ 

7770 

Z  Til 

17 

17 

21 

17 

0 

"77'"  7V? 

.CQN$TANT§ 

HOAUHC: 

21.1 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0,000207 

ECHC: 

0.0000784 

NSUCHC: 

0.000221 

NSUCC: 

0.000584 

DDCCHC: 

0,00d09"^i9 

DDCCC: 

0.000243 

NSC: 

30500 

DDCH: 

319^0 

OPT: 

305 

CHWR: 

17.5" 

CNWR: 

0 

OAR: 

5767 

G-921 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLEX5:  6918 

BUILDING  NAME:  SKILL  DEV  CTR 

^frisewciiiffLWBSWMHkR* 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-3 

Schedule  ST/SP 

o.oo: 

2, 923.291 

28.65 

Opt  ST/SP 

O.OOi 

137.90: 

0.00 

Duty  Cycle 

o.oo: 

o.oo; 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

2,000.49 

6.48 

Sub  Total 

0.00 

5,061.68 

35.13 

Economizer 

0.00 

251.82 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

1.35 

DDC  Control 

0.00 

295.18 

6.78 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0-00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 
and  Safety  Alarms 

-  TOTAL 


;';s,6Q8.«s?r. 


Cl® 

n6:6¥ 


uMCs^iicifeoN-j-r-^' ''1)0“  m  ^  a 

'j^ikTsillraupsfs  ^ints-;3pomts 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


$348,00 


$1,097.00 

$272.00 

$399.00 


G-922 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


HP  Effic: 

0.74 

Load  Factor: 

0.80 

CFM-HTG: 

3,000 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH);  0 


REQUIRED  PRESENT 
HRA^R  HRA^R 


CLG  HRS  ON 

880  3,360 

HTG  HRS  ON 

1,408  5,376 

H/C  HRS  ON: 

2,294  8,760 

CLG  HRS  SAVED:  2,480 

HTG  HRS  SaS/ED:  3^^ 

C/H  H^S^SAVED:  ””6,466 


CONSTANTS 


HOAUHC: 

21.1 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207 

ECHC: 

0.0000784 

NSUCHC: 

0.000221 

NSUCC: 

0.000584 

DDCCHC: 

0.0000919 

DDCCC: 

0.000243 

NSC: 

30500 

DDCH: 

31900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5^ 

G-923 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  6918 


^ 


BUILDING  NAME:  SKILL  DEV  CTR 


System  Type: 

:16 

System  Name: 

Heating  and  Ventilating  Unit 

iSystem  Number: 

iMUA-1 

Schedule  ST/SP 

0.00: 

4,800.211 

404.74, 

Opt  sT/sp; 

O.OQi 

368.97; 

0.00 

Duty  Cycle 

0.00 

o.oo: 

0.00; 

Demand  Limit 

0.00 

o.oo; 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

5,169.18 

404.74 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0,00^ 

HW  OA  ReseT 

0.00 

0.00 

o^o* 

Chilled  Water  Reset 

0.00 

0.00 

aoo~ 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

TOTALS 

.. 

^^2:.....: — _ ^ 

'  “  .W4.74J 

18  Scheduled  start/stop  control -AHU;  10  0  1  $348.00 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 


30  Direct  digital  control  -  H&V  Unit  0  10  3  $813.00 

33  Outside  air  damper  ventilation  and  0  10  0  $272.00 

recirculation  control  -  AHU 


G-924 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

_ ENERGY  CALCULATION  PARAMETERS _ 

BLDG:  6918  BUILDING  NAME:  SKILL  DEVOIR 

Building  UA:!  3,864  CONDITIONED  SO^T 


Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

21|BRICK  ANDCMU 

TRAINING 

0700-2100 

M-F 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

^24 

24 

24 

24 

REQ  START: 

0 

9  : 

9 

_ 9 

_9 

9 

0 

REQ  STOP: 

0 

17;  ; 

17 

"l7 

17 

0 

L2Lv;"',£-K«4a!..:r  ,«,:s  <  'HJ  - , 

Motor  HP: 

3.00 

HP  Effic: 

0.79 

Load  Factor: 

0.80 

CFM-HTG: 

4,000 

CFM-CLG: 

4,000 

%OA: 

15% 

%Area: 

1~8% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

'  REQUIRED  PRESENT 

HRTfR  HRTTR 

CLG  HRS  ON 

880  3.360 

HTG  HRS  ON 

1,408  5,376 

H/C  HRS  ON 

2,294  8,760 

CLG  HRS  SAVED 

2,480 

HTG  HRS  SAVED 

3,968 

C/H  HRS  SAVED 

6,466 

P0N$TAN7^1«i:^v,iSi;|- 

HOAUHC: 

21.1 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC: 

0.000885 

COAOC: 

0-00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207 

ECHC: 

0.0000784 

NSUCHC: 

0.000221 

NSUCC: 

0.000584 

DDCCHC: 

0.0000919 

DDCCC: 

0.000243 

NSC: 

30500 

DDCH: 

31900 

OPT: 

305 

CHWR: 

17' 5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-CX)33  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG: 


BUILDING  NAME:  SKILL  DEV  CTR 

ENEROy  CALCOliATlOH  SUMilARY 


System  Type: 

15 

ISystem  Name: 

iSmall  Single  Zone  air  handling  unit 

System  Number: 

RTU-1 

-.r  . 


fWrf. 


Schedule  ST/SP 

0.00 

14,653.44 

81.86 

Opt  ST/SP 

o.oo' 

691.23 

0.00 

Duty  Cycle 

0.00 

o.oo; 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

5,715.69 

21.21 

Sub  Total 

0.00 

21,060.36 

103.07 

Economizer 

0.00 

719.49 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

3.86 

DDC  Control 

0.00 

843.38 

22.19 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

"aoo 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  ^ 


in^m 


WiZi 


aFUNCTM'" 

Is'jNCK'li 


DO- . :  -m: 

POINTS  POIOTS'^'SMi^fLWlN^  ; 


,IiCOST-r'.?x:-r 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 

.  -ir 


$348.00 


$1,097.00 

$272.00 

$399.00 


G-926 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  6918  BUILDING  NAME:  SKILL  DEV  CTR 

Building  UA: 

3,864:  CONDITIONED  SOFT:  11,507 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

I  System  Number: 

|RTU-2 

•?«  ^WT;XW. 

-■*■'  '  -«v‘.  ' 

Catagory  Number: 

Construction: 

lUse: 

{Occupancy  HRS: 

Occupancy  Days: 

21 

BRICK  AND  CMU 

TRAINING 

10700-2100 

|M-F 

Weeks  of  Winter: !  32 

Weeks  of  Summer: :  20 


isys"reM  oPERrailGli^iDULi 

■ZF.I 

jpggv- 

lirSuSW 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0  I 

_ g 

_ _g  , 

0 

0 

0 

PRES  STOP: 

24 

24  1 

24 

1^4  ' 

_ 2A 

24 

REQ  START: 

0 

9 

9 

9 

0 

REQ  STOP: 

0 

17 

17 

. . 17 

'Ir 

17 

_  - 

. 

Motor  HP 


HP  Effic: 


. . . . 

oTee 


Load  Factor: 

0.80 

CFM-HTG: 

1,920 

CFM-CLG: 

1,920 

%OA: 

15% 

%Area: 

12% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HoOrs  CALCuOitidr®: 

'-X:  . V 

REQUIRED  PRESENT 
HRTTR  HRTTR 

CLG  HRS  ON: 

880; 

3,360 

HTG  HRS  ON: 

1,408 

5,376 

H/C  HRS  ON: 

2,294 

8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

CdNST^NT^'viP;-15i|£iC':: 

EJS^lpilSPS:;;. 

HOAUHC: 

21.1 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207 

ECHC: 

0.0000784 

NSUCHC: 

0.000221 

NSUCC: 

0.000584 

DDCCHC: 

0.0000919 

DDCCC: 

0.000243 

NSC: 

30500 

DDCH: 

31900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-927 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 


1406-001 

16-Sep-95 

AJN/CWW 


System  Type: 
ISystem  Name: 
'System  Number: 


BUILDING  NAME:  SKILL ^EV  CTR 


Small  Single  Zone  air  handling  unit 
lRTU-2  “ 


Schedule  ST/SP 


0.00 


5,846.57, 


Opt  ST/SP: 

0.00: 

275.79 

0.00; 

Duty  Cycle 

o.oo: 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

2,743.53 

14.14 

Sub  Total 

0.00 

8,865.90 

53.43 

Economizer 

0.00 

345.35 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

1.85 

DDC  Control 

0.00 

404.82 

14.79 

HWOA  Reset 

0.00 

0.00 

0.00~^ 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00~~~ 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

::n .MOTAL',  :  •:  - 

.  9,t16.08 

w.  '  '  _ _ ■ . r.,.' 

msMmm 


PIWII 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback -AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


'."POINTS'  ■ 


iiil'IIIS:; 


mm 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-928 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  6918 


Building  UA:| 


BUILDING  NAME:  SKILL  DEV  CTR 

3,864  I  CONDITIONED  SOFT? 


'  System  Typeih 5  -  —  2— 

System  Name:  Small  Single  Zone  air  handling  unit 
System  N  urn  ber:  |RTU-3  I 


iCatagory  Number:  IConstruction: 

!  ZliBRICKANDCMlT 


Weeks  of  Winter:  I 
Weeks  of  Summer:! 


Use:  jOccupancy  HRS:  |Occupancy  Days: 

TRAINING  0700-2100  ““  IM-F  ““ 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24: 

24 

24 

_ 24 

_ ^ 

_ 24 

24 

REQ  START: 

0 

9 

^9 

9 

9 

"9 

0 

REQ  STOP: 

! _ g 

17 

17 

__ 

_ 21 

_  ^ 

"'^"""Motor"HpT . ’  '" 

TOO 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

1,920 

CFM-CLG: 

1,920 

%OA: 

15% 

%Area: 

12% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

.  0 

BLR  CAP  OUTPUT  (BTUH);  “  0 


REQUIRED 

PRESENT 

iHRA^R 

HRA'R 

CLG  HRS  ON:  880 

3,360 

HTGHRSON:  1,408 

5,376 

H/C  HRS  ON:  2,294; 

8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

HOAUHC: 

21.1 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC: 

0.000885 

COAOC; 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207 

ECHC: 

0.0000784 

NSUCHC: 

0.000221 

NSUCC: 

0.000584 

DDCCHC: 

0.0000919 

DDCCC: 

0.000243 

NSC: 

30500 

DDCH: 

31900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-929 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/CWW 


BLDG:  6918  _  BUILDING  NAME:  SKILL  DEV  CTR 


" '  'M.., 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

!RTU-3  ”7 

t  ,.,FVNCTI0IOT^ 

iswititiii^ 

Schedule  STASP 

o.oo: 

5,846.57: 

39.29 

Opt  ST/SP 

0.00 

275.79' 

0.00 

Duty  Cycle 

0.00 

o.oo: 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

2,743.53 

14.14 

Sub  Total 

0.00 

8,865.90 

53.43 

Economizer 

0.00 

345.35 

0.00 

VentilationARecirculation 

0.00 

0.00 

1.85 

DDC  Control 

0.00 

404.82 

14.79 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

. ; . total  _...i 

0.00? 

. .L-L-.v,;  >  <  l 

'  “ '  .i  \  ' 

70.0Bj 

'  V  -T.v3'r.o-:; . :? .  ^ . 


UMCS 

iUNCIN' 


\  V  ■  ~ 


,||>roTS?}!lQMli::'!S^|NTS: 


.^INT^Sjgggjijtggg: 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


1 


0 

0 


0 


2 

1 


0 


0 

0 


.0'^1'r 

'  .i 


1 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 


■Ml: 


"M’-  ■ 


$2,116.00 


G-930 


EMC  ENGINEERS,  INC. 


PROJECT  NAMEiEEAP,  FEASIBILITY  STUDY  FOR  INSTALU^TION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 


PREPARED  BY 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  6918  BUILDING  NAME:  SKILL  DEV  CTR 


Building  UA:j  3,864^  CONDITIONED  SOFT:  11.507 


iCatagory  Number:  {Construction:  jUse:  Occupancy  HRS:  Occupancy  Days: 

^  21|bR1CKANDCMU'  TRAINING  :0700-2100  iM-F 


Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0' 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24; 

24 

_ 24 

24 

24 

24 

_ 24 

REQ  START: 

0 

9 

_ 9 

9 

9 

_ _ 9 

0 

REQ  STOP: 

0 

_ ^ 

17 

. . 17 

21 

17 

0 

^  Motor  HP: 

1.00 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

1,920 

CFM.CLG: 

1,920 

%OA: 

15% 

%Area: 

12% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED  PRESENT 
HRIYR  HR/YR 


CLG  HRS  ON 

880  3,360 

HTG  HRS  ON 

1,408;  5,376 

H/C  HRS  ON 

2,294  8,760 

CLG  HRS  SAVED 

2,480 

HTG  HRS  SAVED 

3,968 

C/H  HRS  SAVED 

6,466 

HOAUHC: 

21.1 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207 

ECHC: 

0.0000'784 

NSUCHC: 

0.000'22T 

NSUCC: 

0.000584 

DDCCHC: 

0.0000919 

DDCCC: 

0.000243 

NSC: 

30500 

DDCH: 

31900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-931 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  6918_.^ . . 

BUILDING  NAME: 

skill  dev  ctr 

System  Type: 

15 

System  Name:  i 

Small  Single  Zone  air  handling  unit 

1 

_ J 

System  Number: 

RTU-4 

MWyr  , 

Schedule  ST/SP 

0.00 

5,846.57! 

39.29^ 

Opt  srisp 

o.oo; 

275.79 

0.001 

Duty  Cycle 

0.00’ 

0.00 

0.00 

Demand  Limit 

0.00 

O.OOl 

o.oo; 

Night  Setback 

0.00 

2,743.53 

14.14 

Sub  Total 

0.00 

8,865.90: 

53.43 

Economizer 

0.00 

345.35 

0.00 

VentilationARecirculation 

0.00 

0.00^ 

1.85 

~  ~  DDC  Control 

0.00 

404.82 

14.79 

HW  OA  Reset 

0.00 

0.00 

0,00 

Chilled  Water  Reset 

0.00 

0.00 

aoo 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

r  total 

UMCS'&&^^ 


27 

33 

36 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


0 

0 


2 

1 


0 

0 


3 

0 


6 


$348.00 


$1,097.00 

$272.00 

$399.00 

j52,t16U)0 


G-932 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  6918 


BUILDING  NAME:  SKILL  DEV  CTR 


Building  UA:! 


3,864' 


CONDITIONED  SOFT: 


i 

fOf 

System  Type:  15 

System  Name: 

Small  Single  Zone  air  handling  unit  ; 

System  Number: 

RTU-5  “  — — — ^ 

11,507 


Catagory  Number:  Construction:  [Use: 

Occupancy  HRS: 

Occupancy  Days: 

21iBRICKANDCMU  TRAINING 

C700-2100 

;M-F 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


p^riMCiPiRAtiNasci^D^ 


. . = 

"sUN: 

MON: 

TUE: 

PRES  START: 

0 

0 

0, 

PRES  STOP: 

24 

24 

24 

REQ  START: 

0 

L _ 9 

9 

REQ  STOP: 

0 

17 

*17 

WED:  THUR: 

0  0 

24  Ya 

~~ 

"  17  ^ 


Motor  HP: 

3.00 

HP  Effic: 

0.79 

Load  Factor: 

0.80 

CFM-HTG: 

4,000 

CFM-CLG: 

4,000 

%OA: 

15% 

%Area: 

18% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

oToo" 

BLR  CAP  INPUT  (BTUH): 

d 

BLR  CAP  OUTPUT  (BTUH): 

0 

raiiSiiSiDmmi 

.4V  '  ' 

REQUIRED  PRESENT 

HR/YR 

HWVR 

CLG  HRS  ON: 

880 

3,360 

HTG  HRS  ON: 

1,408 

5,376 

H/C  HRS  ON: 

2,294 

8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

FRI: 

SAT: 

0  : 

0 

24 

24 

9 

0 

17 

0 

HOAUHC: 

21.1 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH; 

27.9 

COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

~ai7 

DC  DEMAND: 

6.17 

ECC: 

"0000207 

ECHC: 

0.0000784 

NSUCHC: 

0.000221 

NSUCC: 

0.000584 

DDCCHC: 

0.0000919 

DDCCC: 

0.000243 

NSC: 

30500 

DDCH: 

31900 

OPT: 

305 

CHWR: 

17.5” 

cnwrT 

0 

OAR: 

5.67“ 

G-933 


EMC  ENGINEERS.  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  6918  BUILDING  NAME:  SKILL  DEV  CTR 


System  Type:  !l5 

System  Name:  iSmall  Single  Zone  air  handling  unit 

System  Number:  |RTU-5 


i  Schedule  ST/SP 

0.00: 

14.653.44: 

81.86 

Opt  ST/sp: 

0.00: 

691.23 

0.00 

Duty  CycJe' 

0.00; 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

5,715.69; 

21.21 

Sub  Total 

0.00 

21,060.361 

103.07 

Economizer 

0.00 

719.49 

0.00 

Ventilation/Recirculation 

0.00 

0.00' 

3.86 

DDC  Control 

0.00 

843.38 

22.19 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

“  ’  0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

i  TOIALl 

22,623.23} 

y' /-.^3,00 

1 8  Scheduled  start/stop  control  -  AHU; 

1 

0 

0 

1 

$348. 00 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

0 

2 

0 

3 

$1,097.00 

33  Outside  air  damper  ventilation  and 

0 

1 

0 

0 

$272.00 

recirculation  control  -  AHU 

36  Outside  air  damper  economizer 

0 

0 

0 

2 

$399.00 

control  -  AHU 

M  '  '  '  P  . 

G-934 


BUILDING  6940 
INDOOR  SWIMMING  POOL 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  6940 


ENERGY  CALCULATION  PARAMETERS 


BUILDING  NAME:  INDOOR  SWIM  POOL 
V:|  3,037!  CONDITIONED  SQFT:| 


Building  UA:;  3.037j  CONDITIONED  $QFT:|  23,347 

System  Type:|l  ! 

System  Name:  Small  hot  water  boiler 

System  Number:  BLR-1  j 


iCatagory  Number:  Construction: 

15!BRICKANDCMU 


iUse: 

SWIMMING  POOL 


jOccupancy  HRS:  Occupancy  Days: 

'0600-2200  IM-F;  SAT-SU^ 


\  Weeks  of  Winter:* 

32 

i  Weeks  of  Summer:; 

20 

PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


MON: 

Sip-: 

"~TUE: 

5; 

WED: 

THUR: 

FRl: 

SAT:’ 

0 

0 

0 

0 

_ g 

0 

24 

24  _ 

24 

24 

_ 11 

11 

Yi 

"1-11  H 

11 

11 

20 

_ 10 

^  ~  20  Z' 

~~26 

20 

IMP-UJg 


“  ?.  'iv <  »  ?.-S  ,  '  ,5  .  '.V  , 


Motor  HP: 
HP  Effic; 


Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

j  CHILLER  CAP  (TONS): 

~0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

'  1 800,000' 

BLR  CAP  OUTPUT  (BTUH): 


2,240,000 


REQUIRED 

HRZYR 


PRESENT 

MBZYR 


CLG  HRS  ON 

1,260  3,360 

HTG  HRS  ON 

2,016  5,376 

H/C  HRS  ON 

3,285  8,760 

CLG  HRS  SAVED 

2,100 

HTG  HRS  SAVED 

3,360 

C/H  HRS  SAVED 

5,475 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000351 

NSUCC: 

0.000929 

DDCCHC: 

0.00000839 

DDCCC: 

0.0600222 

NSC: 

87100 

ddchT 

34300 

OPfT 

305 

CHWR: 

1Y5 

CNWR: 

0 

OAR: 

5.67 

G-935 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  6940 


BUILDING  NAME:  INDOOR  SWIM  POOL 

ElBlGY  CAtSULATiON 


System  Type: 
System  Name: 
ISystem  Number: 


'Small  hot  water  boiler 
IBLR-1 


Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

-  TOTAL  T 


Schedule  ST/SP: 

0.00 

5,648.59; 

0.00 

Opt  ST/SP 

0.00 

512.74: 

0.00 

Duty  Cycle 

0.00 

0.00: 

0.00 

Demand  Limit 

0.00 

o.oo: 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

6,161.33 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

15.88 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

iiiNCTO” 

f-  no:'/"; 


■  ;^/-tfM^APjpiacATipN  >:•: 

Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


DO  ^  =  PI///-  ■;'!  Al  ■  COST.- 


$277.00 


mmmmm 

•VC'.;';,-  •■-  '! 


$836.00 

$330.00 

iBW»i 


G-936 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  6940 


Building  UA:! 


BUILDING  NAME:  INDOOR  SWIM  POOL 
3,03?;  CONDITIONED  SOFT: 


System  Type:|l7  _ 

System  NameilHeating  and  Ventilating  Unit  with  Return  Fa 
System  Number:|HRU-1 


IDITIONED  SOFT:  23,347 


jCatagoiy  Number:  jConstruction: 

j  isIbrickandcmu" 

Weeks  of  Winter: i _ 

I  Weeks  of  Summer: 


Use: 

SWIMMING  POOL 


Occupancy  HRS:  Occupancy  Days: 

0600-2200  ;M-F;  SAT-SUN 


CHEDU 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

2'4 

24 

24 

24 

24 

24 

_ 24 

REQ  START: 

_ 11 

11 

_ Jl 

— Yi 

11 

11 

REQ  STOP: 

20 

20 

20 

20 

2d 

20  r 

20 

Motor  HP: 
HPEffi^^ 
Load  Factor: 
CFM-HTG: 
^FM-CLl^ 

_  %6^ 

VoArea: 

CHILLER  CA^(TbNS)r 
^~~KWTONr 
BLR  CAP  INPUTTsTUH)? 
BLR  CAP  OUTPITtCBTUH):* 


30.00 

0.^ 

24,800 

0 

100% 

^77% 

d 

~~add 

d 

0 


REQUIRED 

HWYR 


present" 

HRATR 


CLG  HRS  ON: 
HTO  HRS  ON: 
”h7cT|RS  ON: 


CLG  HRS  SAVED: 

2,100 

HTG  HRS  SAVED: 

3,360 

C/H  HRS  SAVED: 

5,475' 

"  ;,v, , 

HOAUHC: 

■  0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

.  0 

NSUCHC: 

d’.00035V 

NSUCC: 

oTddodid 

DDCCHC: 

0.00000839 

DDCCC: 

0.0000222 

NSC: 

87100 

DDCH: 

34300 

OPT: 

305 

CHWR: 

17.5 

CNWR; 

^OAR* 

d 

.  5^67 

G-937 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  6940 

BUILDING  NAME:  INDOOR  SWIM  POOL 

ISystem  Type: 

:17 

iSystem  Name: 

Heating  and  Ventilating  Unit  with  Return  Fa 

ISystem  Number: 

HRU-1 

#:V- 

" ''  .  ^  'V  i;'  I,-.  ;  r 

Schedule  ST/SP 

o.ool 

1 

69,385.74 

O.OOi 

Opt  ST/SPi 

o.ooj 

6,298.41 

0.00' 

Duty  Cycle 

aoo^ 

0.00 

0.00 

Demand  Limit 

0.00: 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

61.10 

Sub  Total 

0.00 

75,684.16 

61.10 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

24.06 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

1  TOTAL  } .  ' 1 

4m 

. 


30 

33 


Scheduled  start/stop  control  -  AHU 
w/  RF;  Optimum  start/stop  -  AHU 
w/  RF;  Demand  limiting  -  AHU  w/ 
RF;  Duty  Cycling  -  AHU  w/  RF 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


0 

0 


0 

0 


;  ,0, 


$697.00 


3  $813.00 

0  $272.00 


G-938 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 

BLDG:  6940  BUILDING  NAME:  INDOOR  SWIM  POOL 


Building  UA:|  CONDITIONED  SOFT:; _ 23,347 


System  Name:  Heating  and  Ventilating  Unit 


System  Number:|HV-2 


ICatagory  Number: 

Construction: 

!Use: 

Occupancy  HRS: 

Occupancy  Days: 

16IBRICK  AND  CMU 

GYMNASIUM 

0600-2200 

M-F;  SAT-SUN 

Weeks  of  Winter:! 

32 

Weeks  of  Summer: 

20 

iYSTEii/i  operating  schedule 

: s rVr-s ; *; .a. , 

TUE:  WED:  THUR:  FRI:  SAT: 

PRES  START:  0 

0 

0 

0 

o| 

0 

°l 

PRES  STOP:  24 

24 

24 

24  24  24  24 

REDSTART:  11 

11 

11 

11  11  11  11 

REQSTOP:  20 

20 

20 

20  20  20  20 

Y'-X  r 

SiSi2:S 

5.00 

Motor  HP: 

HOAUHC: 

20.9 

HP  Effic: 

0.82 

HOAUH: 

33.6 

Load  Factor: 

0.80 

COAUHC: 

0.000213 

CFM-HTG: 

7,000 

COAUC: 

0.000562 

CFM-CLG: 

0 

HOAOHC: 

27.8 

%OA: 

100% 

HOAOH: 

44.7 

%Area; 

23% 

COAOHC: 

0.000391 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00103 

KW-TON: 

0.00 

DC  DUTY: 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

5717" 

BLR  CAP  OUTPUT  (BTUH): 

6 

ECC: 

0.000022 

ECHC: 

0.000WB3 

NSUCHC: 

0.000637 

pB^mcULATTdNi 

SliVl:. 

NSUCC: 

0.00168 

!  DPnilIRPn  PRPSENT 

UUOLrnu. 

u.yuuu  iHo 

j  HRATR 

HRATR 

DDCCC: 

0.0000378 

CLGHRSON: 

1,260 

3.360 

NSC: 

425000 

HTG  HRS  ON: 

2,016 

5,376 

DDCH: 

1T0OO 

H/CHRSON: 

3,285 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2.100 

CNWR: 

0 

HTG  HRS  SAVED: 

3,360 

OAR: 

5.67 

C/H  HRS  SAVED: 

5,475 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/CWW 


BLDG:  6940 


BUILDING  INDOOR  SWIM  POOL 


System  Type: 


System  Name: 


16 


iHeating  and  Ventilating  Unit 


System  Number: 


IHV-2 


L-  .  'MH/yrrT'':r.\v 

Schedule  ST/SP| 

0.00\ 

12, 287.061 

790.27: 

Opt  ST/SP 

o.ooj 

1,115.34: 

0.00 

Duty  Cycle 

0.00' 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

296.87 

Sub  Total 

0.00 

13,402.40 

1,087.14 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

7.68 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

total  /■  't.  I 

.  :  '  ■  -t; 

_ 1...^ _ -.w.: _ 

l.s-i  ili# 


18 


30 

33 


siHi 


BSiligliiilT 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


::lc  TOTAL: 


'L ”  V, ‘iA-  " 


0 

0 


0 

0 


$348.00 


3  $813.00 

0  $272.00 


G-940 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  6940 


Building  UA: _ 3,037; 

System  Type:l26 
System  Name:  Pump 
System  Number:  HWP-1 


1406-001 

16-Sep-95 

AJN/CWW 


BUILDING  NAME:  INDOOR  SWIM  POOL 

3,037;  CONDITIONED  SQFtT  ~ 


iCatagory  Number  jConstruction: 

ISiBRICK^DCMlT 

!  Weeks  of  Winter! 

Weeks  of  Summer: 


Use:  lOccupancy  HRS: 

~~  SWIMMING  POOL  0600-2200 


(Occupancy  Days: 
~M-F;  SAT-SUN 


.  cl 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

11 

: _ It  ■ 

_ It 

_ 11 

11 

11 

11 

REQ  STOP: 

20 

20 

~~  2q- 

20 

20 

20 

.  . Motor  HP:' 

HPEffic: 
Load  Factor: 

; .  CFM^fT^ 

“  CFM-CLG: 

____  o/oOA: 

%Area: 

CHILLER  C“/^(TbNS)^^ 
~KW-TON: 
BLR  CAP  INPUT  (BTUH)? 
BLR  CAP^UT^UfTirUH)? 


CLG  HRS  ON: 
IffCH^ONT 
H/C  HRS  ON: 


REQUIRED  PRESENT 
HR/YR  HRrrR 

1,260  '"3,360 

2,016  5,376 

3^285^  8,760 


CLG  HRS  SAVED: 

2,100' 

HTG  HRS  SAVED: 

3,360 

C/H  HRS  SAVED: 

5,475 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000351 

NSUCC: 

0.000929 

DDCCHC: 

0.00000839 

DDCCC: 

0.0000222 

NSC: 

87100 

DDCH: 

34300 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-941 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  6940 


BUILDING  NAME:  INDOOR  SWIM  POOL 

IfJi^MLCULAfidN 


ISystem  Type: 

126 

'System  Name: 

Pump 

System  Number: 

:HWP-1 

Schedule  ST/SP 


2,897  J6' 


Opt  ST/SP; 

0.00 

263.04! 

0.00 

Duty  Cycle 

o.oo; 

o.ooi 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

3,160.80 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

..it-'  V..  V-  ■  ^ 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMRIARY  ,, 


..  •  -  ,  •  c,  - 


24  Scheduled  start/stop  control  - 

Pump;  Optimum  start/stop  -  Pump 
Demand  limiting  -  Pump 

.  -  7  '  '  '  ■/TOTAL;- 


p  :■■■■":  f '.Ki  '  •  ■'■t-ra?',  ■  j;  «■  i?,  s 

:  POINTS-  POINTS  POINTS  ;  PIMNTS 


I//- 
i*  ' '“'.h' 


$386.00 


$3^.00 


G-942 


BUILDING  7017 
BN  HQ  BUILDING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7017  BUILDING  NAME:  BN  HQ  BLDG 


Building  UA:;  1,162:  CONDiTiONED  SOFT:  2,604 


{Catagory  Number:  jConstruction: 

Use: 

Occupancy  HRS: 

Occupancy  Days 

TlBRICKANDCMU 

BATTALION 

0700-1800 

M-F;  SAT 

Weeks  of  Winter:' 

32 

Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

CM 

24 

24 

24 

REQ  START: 

0 

6 

_ e 

6 

6 

g 

0 

REQ  STOP: 

0 

18 

18 

18 

18 

18 

0 

Motor  HP 

0.00 

HP  Effic 

0.64 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

VoArea 

0% 

CHILLER  CAP  (TONS) 

8 

KW-TON 

1.10 

BLR  CAP  INPUT  (BTUH) 

0 

. 

BLR  CAP  OUTPUT  (BTUH) 

HRATR  HR/YR 


CLG  HRS  ON: 

1,200 

3,360 

HTG  HRS  ON:; 

1,920 

5,376 

H/C  HRS  ON: 

3,129 

8,760 

CLG  HRS  SAVED: 

2,160 

HTG  HRS  SAVED: 

3,456 

C/H  HRS  SAVED:  5,631 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

.  CNWR: 

0 

OAR: 

5.67 

G-943 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 


EMC  NO:  1406-001 


CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 

DATE:  16-Sep-95 

PREPARED  BY:  AJN/CWW 

BLDG:  7017 

BUILDING  NAME: 

BN  HQ  BLDG 

AiP-ilPii 

System  Type:  8 

System  Name:  Air  cooled  DX  compressor 

System  Number:  ACCU-1 

^  k-ji- : 

!  Schedule  ST/SP 

O.OOl 

_ 

0.00 

Opt  STASP 

O.OOj 

O.OOl 

0.00 

Duty  Cycle 

0.00 

O.OOl 

0.00 

Demand  Limit 

0.00 

0.00: 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

b.'oo 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

140.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

6.73 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


3.00 


TOTAL 


140.0V 


0.00i 


3.00 


UM<2S 

Aiiteli?’ 

'  -  n6.'':" 


Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


$243.00 


r; ;  >. 


.-.v-V  r,-  .k-: 


k'^lidlk'k 


0  ;  $243.00 


G-944 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7017  BUILDING  NAME:  BN  HQ  BLDG 


Building  UA:!  1,162i  !  CONDITIONED  SQFT-^  2,604 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1 

Catagory  Number: 

Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

7\ 

BRICK  AND  CMU  BATTALION 

10700-1800 

Im-F;  SAT 

1  Weeks  of  Winter! 

32 

Weeks  of  Summer: 

20 

System  bPEf^tiNG  ^hedule  r 

ip 

i 

ita 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

oi 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

"24 

REQ  START: 

0 

6 

6 

6 

6 

6 

0 

REQ  STOP: 

o: 

18 

18 

18 

18 

18 

d 

MmM 


Motor  HP:  ^ 
HP  Effic: 
Load  Factor: 


CFM-HTG: 

CFM-CLG: 

o/oPA? 

%Area: 

CHILLER  CAP  (TONS): 

_____ 

BLR  CAP  INPLTtTbTUH):” 
BLR  CAP  bUTP“UT”(BTUH): 


0.69 


0.80 

3,250 

3,^5^ 

”25% 

”ioo% 

”~0 

“obd 

d 

d 


i^URSlAU^LAllbNS 

IlE’'’ 

5.V ...  s.  -n*  .k“'  .oi  .t-  'i 

REQUIRED  PRESENT 
HRA^R  HRATR 

CLG  HRS  ON: 

1,200 

3,360 

HTG  HRS  ON: 

1,920 

5,376 

H/C  HRS  ON: 

3,129 

8,760 

CLG  HRS  SAVED: 

2,160 

HTG  HRS  SAVED: 

3,456 

C/H  HRS  SAVED: 

5,631 

g-ONSTANTS  . 

;'C '  '  ' 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-945 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALU\TION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7017 


BUILDING  NAME:  BN  HQ  BLDG 


iSystem  Type: 

i15 

System  Name: 

iSmall  Single  Zone  air  handling  unit 

System  Number: 

AHU-1 

1 

Schedule  STASP 

0.00 

6,032.61; 

74.12 

OptST/SPi 

0.00 

263.04, 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

1.76 

0.00 

0.00 

Night  Setback 

0.00 

17,222.32 

42.53 

Sub  Total 

1.76; 

23,517.97 

116.65 

Economizer 

0.00 

0.00 

0-00 

Ventiiation/Recircuiation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

27369.11 

34.98 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

b.oo 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, ; 
and  Safety  Alarms 

3.00 

.  :  25,8ar.08i  . 

:  \'7:7,-7  3.00 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348,00 

27 

Direct  digital  control  -  Small  SZ  AHU 

0 

2 

0 

3 

$1,097.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

36 

Outside  air  damper  economizer 

0 

0 

0 

2 

$399.00 

control  -  AHU 

G-946 


BUILDING  7024 
GYMNASIUM 


I 

! 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

09-Dec-95 

AJN/CWW 


BLDG:  7024  BUILDING  NAME:  GYMNASIUM 

i  Building  UA:  2^  j  CONDITIONED  SQ^ 


Ipli 

System  Type:  3 

System  Name: 

Small  steam  boiler 

System  Number: 

BLR-1 

20,619 


fmcAiedEDi 

ICatagory  Number: 

Construction: 

|Use: 

Occupancy  HRS: 

Occupancy  Days: 

!  16 

BRICK  AND  CMU 

IGYMNASIUM 

0600-2200 

iM-F;  SAT-SUN 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


SUN:  MON:  TUE:  WED: 


THUR: 


FRI: 


...  ,-3  - 

5!  V  , ' '  'K  ;  '  ’  v,",  .  v  ^ 

. .;w" 

SAT: 


PRES  START:  ^ 

0 

0’ 

0 

0~~ 

0 

0,  ; 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

9 

6 

6 

_ ^6 

6 

6 

9, 

REQSTOP:  l 

19 

21  ^ 

21 

III  ~ 

21 

21 

19 

Load  Factor:  0.80 


CFM-HTG:  0 


CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON:  0.00 


BLR  CAP  INPUT  (BTUH):  2,898,000 

BLR  CAP  OUTPUT  (BTUH):  2,318,000 


MS: 

REQUIRED^ 

PRESENT  ! 

HRTfR 

HRA'R 

CLG  HRS  ON: 

1,900 

3,360 

L__ - - - - - - - - i 

HTG  HRS  ON: 

^  3,040 

_ _ 1 - 

5.376, 

H/C  HRS  ON: 

4,954; 

8,760 

CLG  HRS  SAVED: 

1 .460; 

HTG  HRS  SAVED: 

2,336 

C/H  HRS  SAVED: 

3,806! 

HOAUHC:  20.9 


HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH:: 

44.7 

COAOHC:| 

0.000391 

COAOC:; 

0.00103 

DC  DUTY:; 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC: 

0.0000083 

NSUCHC: 

0.000637 

NSUCC: 

0.00168 

DDCCHC: 

0.0000143 

1  DDCCC:j 

0.0000378 

!  NSC: 

i 

425000 

DDCH:; 

11000 

OPT: 

305 

CHWR: 

17.5; 

CNWR: 

; 

1  OAR: 

5.67; 

G-947 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-CK)1 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


G-948 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY;  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7024 


Building  UA:; 


BUILDING  NAME:  GYMNASIUM 

2,682:  i  conditioned  SQFT:| 


f  System  Type:  3 

I _ System  Name:  Small  steam  boiler 

i  System  Number:  BLR-2 


jCatagory  Number:  IConstruction: 

I  leiBRICKANDCMU 


lUse: 

[GYMNASIUM 


Occupancy  HRS:  jOccupancy  Days; 

^0600-2200  IM-F;  SAT-SUN 


Weeks  of  Winter: | 
Weeks  of  Summer:  i 


'r'\ 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

_ 0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

9, 

;  6 

6 

6 

6 

6 

9 

REQ  STOP: 

19 

2r 

21 

21 

21 

21  i 

19 

Motor  HP:i 
HP  Effic:" 
Load  Factor:! 
CFM-HTG: 
CFM-CLG: 

%OAr 

%Area:; 


KW-TON: 

0-00 

BLR  CAP  INPUT  (BTUH): 

650,000 

BLR  CAP  OUTPUT  (BTUH):| 

520,000 

PRESENT 

HR/YR 


CLG  HRS  ON: 
HTG  HRS  ON:  “ 
H/C  HRS  ON:l 


CLG  HRS  SAVED 

1,460 

HTG  HRS  SAVED 

2,336 

C/H  HRS  SAVED 

3,806! 

HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC: 

0.0000083 

NSUCHC: 

0.000637 

1  NSUCC: 

0.00168 

I  DDCCHC: 

0.0000143 

[ _ _ _ - 

DDCCC: 

0.0000378 

;  NSC: 

425000 

DDCH:; 

11000 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

r  OAR: 

5.67 

G-949 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:DACA  01-94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7024 

BUILDING  NAME:  GYMNASIUM 

1...  -i 

^liPllSmi^6Y:^LCUUraQN:SUIIjll^ 

System  Type: 

3 

System  Name: 

Small  steam  boiler 

System  Number: 

lBLR-2 

I 

Schedule  ST/SP 

0.00 

.00, 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

Q.OO 

0.00 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

4.00 

and  Safety  Alarms 

K 

-  TOTAL- r 

iS 

•  -  :4.w 

G-950 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7024 


Building  UA:| 


BUILDING  NAME:  GYMNASIUM 

CONDITIONED  SQFTr 


System  Type:|l6  I 

System  Name:  Heating  and  Ventilating  Unit  _ j 

System  Number:  FC-1 


jCatagory  Number:  Construction:  Use:  'Occupancy  HRS:  Occupancy  Days: 

;  16  BRICK  AND  CMU  GYMNASIUM  ~~  !0600-2200  Im-F;  SAT-SUN 


Weeks  of  Winter: 
Weeks  of  Summer: 


"  ]sm:^ 

MON: 

TUE: 

WED: 

THUR: 

FRI:  ^ 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

_  _  24 

24  : 

24 

REQ  START: 

9 

6 

6 

I  6 

_ 6  ^ 

6 

9 

REQ  STOP: 

19 

21 

-21‘ 

21 

^  21  ^ 

21  : 

19 

Motor  HP: 
HP  Effic: 


Load  Factor: 

0.80 

CFM-HTG: 

1,250 

. . 

CFM-CLG: 

_  %OA: 

%Area: 

CHiLLER  CAP  (TONS): 

BLR  CAP  INPUflBTUH)^ 
“BL^CiTPOUT^^ 


. 


REQUIRED 

HRA^R 


PRESENT 

IHRrrR 


CLG  HRS  ON: 
H/C  HRS  OnT 


CLG  HRS  SAVED: 

1460' 

HTG  HRS  SAVED: 

2,336 

C/H  HRS  SAVED: 

3,806 

HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC: 

a6000083 

NSUCHC: 

0.000637 

NSUCC: 

0.00168 

DDCCHC: 

6.0000143 

DDCCC: 

0.0000378 

NSC: 

425000 

DDCH: 

Ti6”66 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

6 

OAR: 

G-951 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7024  BUILDING  NAME:  GYMNASIUM 


jSystem  Type:  16 

iSystem  Name:  Heating  and  Ventilating  Unit 

iSystem  Number:  FC-I 


Schedule  ST/SPf^  .  ^ei^cT  98 11 


Opt  STISP 

o.ooj 

64.13: 

0.00 

Duty  Cycle: 

0.00 

0.00 

0.00 

Demand  Limit! 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

56.99 

Sub  Total 

0.00 

295.53 

155.10 

Economizer 

0.00 

0.00; 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

1.48 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit  0.00  0.00  0.00 


Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAt:  1 


15638, 


.TypicAL:SY§i|||,fd®l*pl^^ 


UMCS^APPLICATION , :4j 


■  POINTS^  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 


$348.00 


$813.00 


0  10  0  $272.00 


G-952 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406>001 

16-Sep-95 

AJN/CWW 


Motor  HP: 

Load  Factor: 
CFM-HTG: 
CFM-CLG: 

_  %,OA: 

%Area: 

CHILLER  CAP  (TONSjT 

~1<^onT 

BLR  CAP  INPUT  (BTUH)7 
BLR  CAP  OUTPUT  (BTUH): 


REQUIRED  PRESENT 
HRfYR  HRfYR 


CLG  HRS  ON:; 

1,900 

3,360 

HTG  HRS  ON:; 

3,040 

5,376 

H/C  HRS  ON:; 

4,954 

8,760 

CLG  HRS  SAVED: 

1,460 

HTG  HRS  SAVED: 

2,336 

C/H  HRS  SAVED: 

3,806 

HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC: 

0.0000083 

NSUCHC: 

0.000637 

NSUCC: 

0.00168 

DDCCHC: 

0.0000143 

DDCCC: 

0.0000378 

NSC: 

425000 

DDCH: 

11000 

OPT: 

305 

CHWR: 

17.5 

^  CNWR: 

"  0 

OAR: 

5.67 

G-953 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7024 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  GYMNASIUM 


SUMMARY 


IHeatIng  and  Ventilating  Unit 

~IFC^2  — — 


Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


Schedule  ST/SP 

o.ooi 

1 

261.40! 

98.11 

Opt  ST/SPj 

O.OOj 

34.13 

0.00 

Duty  Cycle 

0.00: 

0.00; 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

56.99 

Sub  Total 

0.00 

295.53 

155.10 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

1.48 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

O.CX) 

0.00 

0.00 

156^: 


g5'"~wv"'; ' 


typical  SYSTEM 


IJMCS  AiPPLICkTlONi 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


1  "  . 0 .  0 . ' . 1  $34a00 


$813.00 

$272.00 


TOT^: 


:|1,433.(W 


G-954 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7024 


BUILDING  NAME:  GYMNASIUM 


Building  UA:: 


2,682! 


CONDITIONED  SOFT: 


20,619 


I 

1 

System  Type:  16 

System  NamerlHeating  and  Ventilating  Unit 

System  Number: 

Hv-1  ; 

Category  Number:  {Construction: 

lUse: 

iOccupancy  HRS: 

iOccupancy  Days: 

16jBRICKANDCMU 

iGYMNASIUM 

i0600-2200 

:M>F;  SAT-SUN 

Weeks  of  Winter: 


32: 


Weeks  of  Summer: 

20 

g>fS^MiOPERATIN0SCHEOUi£  < 

SUN:  MON:  T'UE: 

wedT 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0  0 

0 

o'  i 

0; 

_ g 

PRES  STOP:  ^ 

24 

'  24  24 

24 

24 

24, 

2A 

REQ  START: 

6  6 

6 

6 

6 

9 

REQSTOP: 

19 

21  21 

21 

21 

21 

19 

Jgi: 

Motor  HP: 

1.50 

HP  Effic: 

0.74 

I  Load  Factor: 

0.80 

^  CFM-HTG: 

8,300 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

18% 

CHILLER  CAP  (TONS): 

0 

^  KW-TON : 

0.00 

BLR  CAP  INPUT  (BTUH): 

^0 

BLR  CAP  OUTPUT  (BTUH): 

0 

Pours  CALCULATIONS  T;  " 

REQUIRED  PRESENT 

HR/YR  HR/YR 

CLGHRSON:  1,900 

3,360 

HTGHRSON:  3,040 

5,376 

H/C  HRS  ON:  4,954 

8,760 

CLG  HRS  SAVED: 

1 ,460 

HTG  HRS  SAVED: 

2,336 

C/H  HRS  SAVED: 

3,806 

CONSTANTS 


HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC: 

0.0000083 

NSUCHC: 

0.000637 

NSUCC: 

0.00168 

DDCCHC: 

0.0000143 

DDCCC: 

0.0000378 

NSC: 

425000 

DDCH: 

11000 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG-  7024  BUILDING  NAME:  GYMNASIUM 


System  Type: 

i16 

System  Name: 

Heating  and  Ventilating  Unit 

iSystem  Number: 

IHV-1  ! 

I;!'-'  - 

Schedule  ST/SP 
^  Opt  Sl/^ 

0.00 

0.00 

2,825.93i 

368.97I 

--v-T-mrrarv\t~\r- 

651.46 

0.00; 

Duty  Cycle 

0.00 

0.00; 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

o.oo: 

205.17 

Sub  Total 

0.00 

3,194.90 

856.64 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

5.31 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  _ ,i 


r  'Sir  , -rypiifAtsYstEMWbfOT  .  fK  ,  C 

L-Nd.  -.r  _-r  POINTS  POINTSil  POINTS-' POINTS.-- 


1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


$348.00 


$813.00 

$272.00 


■iSiW 


G-956 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7024 


BUILDING  NAME:  GYMNASIUM 


Building  UA: 


CONDITIONED  SOFT: 


System  Type:  16 

System  Name:  Heating  and  Ventilating  Unit 
System  Number:lHV-2 


V, 


ICatagory  Number:  jConstruction: 

I  16!BRICK  AND  CMU 


jUse: 

GYMNASIUM 


Occupancy  HRS: 
0600-2200 


Occupancy  Days: 
IM-F;  SAT-SUN 


1  Weeks  of  Winter: 

32| 

1  Weeks  of  Summer: 

20: 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0: 

0 

;  0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

REQ  START: 

_ 9 

. . ’~6 

6 

6 

_ 6 

6 

9 

REQ  STOP: 

_  . . 19 

21 

21 

2T 

_ 19 

Motor  HP: 
HP  Efrrc: 
Load  Factor: 


CFM-HTG: 

8,300 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

18% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 
llISo^O^UTPUT  (BTUH^^^^^ 


REQUIRED 

PRESENT 

MRTYR 

HRfYR 

CLG  HRS  ON 

1,900 

3,360; 

HTG  HRS  ON 

3,040 

5,376 

H/C  HRS  ON 

4,954 

8,760 

CLG  HRS  SAVED: 

1,460 

HTG  HRS  SAVED: 

2,336 

C/H  HRS  SAVED: 

3,806 

HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC: 

0.0000083 

NSUCHC: 

0.000637 

NSUCC: 

0.00168 

DDCCHC: 

0.0000143 

DDCCC: 

0.0000378 

NSC: 

425000 

DDCH: 

11000 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

'  OAR-r 

~5Jd7 

G-957 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7024 

pg  tx': 

BUILDING  NAME:  GYMNASIUM 

System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

iHV-2 

Schedule  ST/SP 

0.00 

2, 825.931 

651.46 

Opt  ST/SP 

0.00 

368. 97| 

0.(X) 

Duty  Cycle 

0.00 

O.OO: 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

205.17, 

Sub  Total 

0.00 

3,194.90 

856.64 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

5.31 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

fOTAL^  -  1 

gf  -0.1^ 

ivum 

fc-lNd: 


30 

33 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


0 

0 


0 

0 


I" 


TOTAL: 


3 

0 


$348.00 


$813.00 

$272.00 


$1,433.00 


G-958 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7024  BUILDING  NAME:  GYMNASIUM 

- Building  UA:  2m  ^CONDITIONED  SOFT::  _ 20,619 

System  Type:  16  _  I 

System  Name:  Heating  and  Ventilating  Unit  _ _ ; 

System  Number:  HV-3 _  j 


Catagory  Number:  ^Construction: 

I^BRICK  AND  CMlT 

i  Weeks  of  Winter: 

j  Weeks  of  Summer: 


Use: 

igymnasium” 


lOccupancy  HRS:  Occupancy  Days: 

0600-2200  ~  :M-F;  SAT-SUN 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

_ g 

0 

0 

_ a 

0 

PRES  STOP: 

'  "24 

24 

24 

1T_I24 

_ 24 

J4 

REQ  START: 

_ 9 

6 

6 

6 

I  I  ”6 

'^"9 

REQ  STOP: 

Tq 

21 

_ 21 

21 

1  ~  Jl 

_ 19 

wamm- 

'Xr,,  'V-.- 

Motor  HP: 

1.50 

HP  Effic: 

6.74 

'  Load  Factor: 

0.80 

CFM-HTG: 

8,300 

CFM-CLG: 

0 

%OA: 

~100% 

%Area: 

18% 

CHILLER  CAP  (TONS)^ 

6 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH)^ 

6 

BLR  CAP  OUTPUT  (BTUH):  _ 0 


.HR/YR  HR/YR 


CLG  HRS  ON 

1,900  3,360 

HTG  HRS  ON 

3,040  5,376 

H/C  HRS  ON 

4,954  8,760 

CLG  HRS  SAVED 

1,460^ 

HTG  HRS  SAVED 

2,336 

C/H  HRS  SAVED 

3,806 

HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC: 

0.0000083 

NSUCHC: 

0.000637 

NSUCC: 

0.00168 

DDCCHC: 

0.0000143 

DDCCC: 

0.0000378 

NSC: 

425000 

DDCH: 

11000 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

6 

OAR: 

5.67 

G-959 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7024 

BUILDING  NAME;  GYMNASIUM 

mwM 

System  Type:  ^ 

16 

ISystem  Name:  IHeating  and  Ventilating  Unit 

[system  Number:  iHV-3 

,  „  ....  . . . .  .. 

H 

fMHfiff-- -  •-  -■ 

Schedule  SUSP 

0.00 

2,825.931 

651.46, 

Opt  ST/SPi 

o.oo; 

368.97 

0.00; 

Duty  Cycle 

0.00, 

0.00, 

0.00, 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00: 

205.17 

Sub  Total 

0.00 

3,194.90 

856.64 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

5.31 

_ 

~  HWOA  Reset 

0.00 

“  Q  QQ 

0.00 

^ilTed  WateT ^eset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

o.oo" 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL""?:- 

,r~  - 

‘  .  A.  .1^...;  ..v' . 

«  S61.95I 

no: 


LS'Sv'-s ' 


UMCS  appucatIonI 


sJIro'#'" 


.  ‘DO':  .  ■'-  AO’-  -  ;DI  't  \‘AI-  '  , 

POAlS*  POINIS  PdiNTS  ^INTS 


COST 


18 


30 

33 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


1 


0 

0 


0 

0 


1 


3 

0 


$348.00 


$813.00 

$272.00 


p; 


$1,433.00 


G-960 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7024 


BUILDING  NAME:  GYMNASIUM 


Building  UA: 


2,682: 


CONDITIONED  SOFT: 


20,619 


1 

System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

HV-4  1 

ICatagory  Number:  Construction: 

|Use: 

Occupancy  HRS: 

Occupancy  Days: 

16|BRICKANDCMU 

GYMNASIUM 

•0600-2200 

IM-F;  SAT-SUN 

Weeks  of  Winter;! 

32 

Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

_ _ 24 

_ 24  _ 

_24 

24 

REQ  START: 

9 

6 

_ 6 

_ 6 

z 

6 

_ 

REQ  STOP: 

19 

"  21 

7"  "21" 

21 

19 

Motor  HP: 

1.50 

HP  Effic: 

0.74 

Load  Factor: 

0.80 

CFM-HTG: 

8,300 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

18% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

pbURS  CALCUtATIDlIS 

- 

IREQUIRED  PRESENT 

HRIYR 

HRA^R 

CLG  HRS  ON: 

1,900 

3,360 

HTG  HRS  ON: 

3,040 

5,376 

H/C  HRS  ON: 

4,954 

8,760 

CLG  HRS  SAVED: 

1,460 

HTG  HRS  SAVED: 

2,336' 

C/H  HRS  SAVED: 

3,806 

1 

1 

ill 

HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC: 

o.ooooob 

NSUCHC: 

0.000637 

NSUCC: 

0.00168 

DDCCHC: 

0.0000143 

DDCCC: 

0.0000378 

NSC: 

425000 

DDCH: 

11000 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

OAR: 

5.67 

G-961 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7024 


BUILDING  NAME:  GYMNASIUM 


System  Type: 

16 

! 

System  Name: 

iHeating  and  Ventilating  Unit 

System  Number: 

HV.4 

I 

Schedule  ST/SP 

0.00 

2,825.93 

651 .46 

"  Opt  ST/SP 

0.00 

368.97: 

0.00: 

Duty  Cycle! 

0.00| 

0.00^ 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00; 

0.00 

205.17 

Sub  Total 

0.00 

3,194.90 

856.64 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recircuiation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

'om 

5.31 

HW  OA  F^eset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

d.oo 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  T 


3,194.901 


feiSil 

Ijumc^II 

I'UNCiN;' 


‘j!!' 

■  -D 


,:|g  DMCSAPPUC|TION  : 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


$348.00 


$813.00 

$272.00 


TOTAL: 


$1,433.00 


G-962 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


ENERGY  CALCULATION  PARAMETERS 


1406^001 
1 6-Sep-95 
AJN/CWW 


BLDG:  7024  BUILDING  NAME:  GYMNASIUM 


Building  UA: 

2,682  CONDITIONED  SOFT:  20,619 

System  Type: 

16 

I  System  Name: 

Heating  and  Ventilating  Unit 

I  System  Number: 

HV-5 

' 

jCatagory  Number: 

jConstruction: 

Use: 

iOccupancy  HRS: 

Occupancy  Days: 

leiBRICKAND  CMU 

GYMNASIUM 

0600-2200 

M-F;  SAT-SUN 

Weeks  of  Winter:  32 

Weeks  of  Summer:;  20 


^STgM  OPERATING  SCHEWLE  > 

^SUN:  MON:  TUe7 

^  WED:""^ 

r-  ^ 

THUR-  ^ 

FRI: 

SAT: 

PRES  START:  ^ 

0 

0 

0 

O' 

0 

0 

0 

PRES  STOP:  [ 

24 

24 

24 

24 

24 

24 

24 

REQ  START:  [ 

9 

6 

6 

6 

6 

_ 

REQSTOP:  [ 

19 

21 

21 

21 

_ 21 

21 

19 

Motor  HP: 

’s>: 

'  1.50 

HP  Effic: 

0.74 

Load  Factor: 

0.80 

CFM-HTG: 

8,300 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

18% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

6 

HOUresOftiEMffiAtjONS.  -  ^ 

REQUIRED  PRESENT 
HRTfR  HRfYR 

CLGHRSON:  1,900 

3,360 

HTG  HRS  ON:i  3,040 

5,376 

H/CHRSON:  4,954 

8,760 

CLG  HRS  SAVED: 

1,460 

HTG  HRS  SAVED: 

2,336 

C/H  HRS  SAVED: 

3,806 

G0N5TANfS.-^-''^'K>-,-  ■  '7'' 

r,/7  '' 

HOAUHC: 

20.9 

HOAUH: 

33.6 

COAUHC: 

0.000213 

COAUC: 

0.000562 

HOAOHC: 

27.8 

HOAOH: 

44.7 

COAOHC: 

0.000391 

COAOC: 

0.00103 

DC  DUTY: 

0-17 

DC  DEMAND: 

0.17 

ECC: 

0.000022 

ECHC: 

0.0000083 

NSUCHC: 

0.000637 

NSUCC: 

0.00168 

DDCCHC:; 

0.0000143 

DDCCC:| 

0.0000378 

NSC: 

425000 

DDCH: 

11000 

OPT: 

305 

CHWR: 

17.5 

CNW^ 

0 

OAR: 

5.67 

G-963 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7024 

BUILDING  NAME:  GYMNASIUM 

System  Type:  16 

System  Name: 

IHeating  and  Ventilating  Unit 

System  Number: 

|HV-5 

ruMcnoN^  , 

;  IMsa:;- 

Schedule  ST/SP 

o.m 

2,825.93 

651.46 

Opt  ST/SP 

0.00 

368.97 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

205.17 

Sub  Total 

0.00 

3,194.90 

856.64 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0^ 

5.31 

HW  OA  Reset 

0.00 

0^00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

fe.  TOTAL  1 

,  >■  '  ;  mm 

^  ZM 

30 

33 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


0 

0 


0 

0 


3 

0 


$348.00 


$813.00 

$272.00 


G-964 


BUILDING  7028 
BN  CLASSROOMS 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7028 

BUILDING  NAME: 

BN  CLASSROOMS 

Building  UA: 

1,723 

CONDITIONED  SOFT:; 

3.733 

System  Type: 

1 

System  Name: 

Small  hot  water  boiler 

1 

System  Number: 

BLR-1 

mmiAmmmm  v  !-  : ;  ■  > : 

teatagory  Number;  Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

7iBRICK  AND  CMU  BATTALION 

0700-1800 

M-F;  SAT 

Weeks  of  Wi  nter;  32 

Weeks  of  Summer:  20 


OPEi^tiN  SCHEDULi 

k-J.  .  ....  . 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

PRES  START: 

0 

0 

0: 

0 

_ g 

0 

PRES  STOP: 

^*24 

24 

24 

Z  "24 

_ 24 

REQ  START: 

0 

5 

5 

Z13. 

5 

REQ  STOP: 

0 

_ la  _ 

18 

18 

r  "31 

^  Ts 

0 

^  24 

_ 0 

0 


Motor  HP: 


0.16 


HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS); 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

659,000 

BLR  CAP  OUTPUT  (BTUH): 

527,000 

pra^S^ITLCULAldM! 

REQUIRED 

PRESENT 

HRTfR 

HRIYR 

CLG  HRS  ON: 

1,300 

'3,360 

HTG  HRS  ON: 

2,080 

5.3"76 

H/C  HRS  ON: 

3,389 

~8760 

CLG  HRS  SAVED: 

2,060 

HTG  HRS  SAVED: 

3,296 

C/H  HRS  SAVED: 

5,371 

iiaassiWfe:: 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

6'66b0795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

—  QQ 

OPT: 

305 

CHWR: 

T7.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7028 


BUILDING  NAME:  BN  CLASSROOMS 


System  Type:  1 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-1 

r^CFUNCBp^; 

•r"  - 

mmm 

■  .f 

if’WmmseSm: 

e:;<r 

:  V 

Schedute  ST/SP 

0.00 

491. 76i 

0.00 

Opt  ST/SP 

0.00 

45.51 

0.00 

Duty  Cycle 

0.00 

o.oo: 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

537.27 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

“o.oo 

HW  OA  Reset 

0.00 

0.00 

3.74 

Chilled  Water  Reset 

0.00 

0.00 

oToo' 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

4.00 

and  Safety  Alarms 

Li'-:.-.  TOTAL  ^  ^  - 

”, 

:j|j| 

4.00 

1.^  r,  i  ir^iv 


2 

4 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


mSSMmsg- 

v=  dsLH'if "  ■'  r 


$277.00 


0 

0 


0 

0 


0 

2 


-:2' 


3 

0 


$836.00 

$330.00 


ICW.00 


G-966 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7028 


BUILDING  NAME:  BN  CLASSROOMS 


Building  UA:i 


1,723: 


CONDITIONED  SQFT:| 


3,733 


System  Type:!24 


System  Name:jDual  temperature  water  pump 


System  Numben|DTWP-1 


Category  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

ylBRICK  AND  CMU 

IBATTALION 

10700-1800 

|M-F;  SAT 

Weeks  of  Winter: 


Weeks  of  Summer: 


32 


. ^  ^ - 

PRES  START:  6  0  0 

PRES  STOP 


WED:  THUR: 


FRI: 


REQ  START 
REQ  STOP 


M 

~~o 


24 


24 


18 


18 


~^8 


M 

l8 


24 


SAT: 


24 


18 


CLG  HRS  SAVED 
HTG  HRS  SAVED 


C/H  HRS  SAVED 


2,060 

3.296 

5,371 


Motor  HP:  1.50  HOAUHC 

16.2 

1  HPEffic:  0.74  HOAUH 

26.1 

1  Load  Factor:  0.80  COAUHC 

0.000257 

CFM-HTG:  0  COAUC 

0.00068 

CFM-CLG:  0  HOAOHC 

33.3 

%OA:  0%  HOAOH 

53.5 

%Area:  0%  COAOHC 

0.00115 

CHILLER  CAP  (TONS):  0  COAOC 

0.00305 

KW-TON:  0.00  DC  DUTY 

0.17 

BLR  CAP  INPUT  (BTUH):  0  DC  DEMAND 

0"l7 

BLR  CAP  OUTPUT  (BTUH):  0  ECC 

0.00021 

ECHC 

O"0000y95 

NSUCHC 

0.000941 

Nsucc 

0.00249 

i  REQUIRED  PRESENT  "  DDCCHC 

0.000233 

HRTTR  HRA^R  DDCCC 

0.000616 

CLG  HRS  ON:  1.300  3,360  NSC 

36600 

HTG  HRS  ON:  2,080  5,376  DDCH 

30'ibd 

I  H/CHRSON:  3,389  8,760  OPT 

305 

CHWR: 


CNWR 


OAR 


17.5 

~ '  d 

5.67 


G-967 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7028  BUILDING  NAME:  BN  CLASSROOMS 


System  Type: 

:24 

System  Name: 

:Dual  temperature  water  pump 

System  Number: 


iDTWP-1 


-kW/yr  - 

Schedule  ST/SP 

0.00; 

6,497.11, 

0.00' 

Opt  ST/SP| 

0.00: 

368.97; 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

2.47 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

2.47 

6,866.08 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

o.dd 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

k.;-  _  TOTAL  ^  ■ 

Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 

V '  t-' ,-■* TOTAL* ''ff 


$1,418.00 


$1,418.00 


G-968 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7028 


BUILDING  NAME:  BN  CLASSROOMS 


Building  UA:> 


1,723! 


CONDITIONED  SOFT: 


3,733 


System  Type: 


System  Name: 


System  Number: 


19 


Fan  coil  unit 


FC-1 


lYPl 

IS 

I 

AtlQ 

^Category  Number: 

1 -  -.1 

Construction: 

Akir\ 

!Use:  Occupancy  HRS:  Occupancy  Days: 

D  A  TT  A  1  t-.  O  A -r 

7|BRICK  AND  CMU  BATTALION  10700-1800  M-F;  SAT 


Weeks  of  Winter:! 

32 

Weeks  of  Summer: 

20 

pYSfEMhOPjRj 

OlNGS^ 

iBiou 

""■vVfsCr'ff  ~ 

WED: 

THUR:  ™ 

wmm 

WKiTfSt 

friT 

f  - - 

ifeiSit; 

SAT: 

SUN: 

MON: 

TUE: 

PRES  START: 

0' 

_ P 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

_ 24 

24 

2i 

REQ  START: 

0 

5 

- 

IZIls 

5 

0 

REQ  STOP: 

0 

18 

18 

18 

. . T8 

18 

0 

.  Motor  HP:’'  . . . . .  I.OO' 


HP  Effic: 

0.69 

Load  Factor: 

0.80 

CFM-HTG: 

4,400 

CFM-CLG: 

4,400 

%OA: 

0% 

%Area: 

100% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

pbliRS  CALCUUitlONS 

REQUIRED  PRESENT 
HRA'R  HRPfR 

CLG  HRS  ON; 

1,300 

3,360 

HTG  HRS  ON: 

2,080; 

5,376 

H/C  HRS  ON: 

3,389 

8,760 

CLG  HRS  SAVED: 

2,060 

HTG  HRS  SAVED: 

3,296 

C/H  HRS  SAVED: 

5,371 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC; 

0.000616 

NSC: 

36600 

DDCH: 

sbTdo 

OPT: 

"30"5 

CHWR: 

.  17.5 

CNWR: 

0 

OAR: 

5^7 

G-969 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7028 

BUILDING  NAME:  BN  CLASSROOMS 

Xtl«a?0«ALOULATION  SUMMARY 

r<--'::-raVv'"' r  - ' 

. .  . . 

iSystem  Type: 

19 

iSystem  Name: 

Fan  coil  unit 

System  Number: 

;FC-1 

R^Ptlyi 

V  -f;  '  ’ 

:  lite 

Schedule  STASP;  O.OO'  4,631 .85i 

0.00 

Opt  STASP 

O.OO:  263.04; 

O.OO: 

Duty  Cycle 

O.OO:  0.00; 

0.00 

Demand  Limit 

0.00'  0.00. 

0.00 

Night  Setback 

0.00  22,236.91 

63.06 

Sub  Total 

0.00  27,131.80 

63.06 

Economizer 

0.00  0.00 

0.00 

Ventilation/Recirculation 

0.00  0.00 

0.00 

DDC  Control 

0.00  0.00 

0.00 

HW  OA  Reset 

0.00  0.00 

0.00 

Chilled  Water  Reset 

0.00  0.00 

0.00 

Condenser  Water  Reset 

0.00  0.00 

0.00 

Chiller  Demand  Limit 

0.00  0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

1  TOTAL-  1 

c  0.00f  .  i27,131.80j  ■  r  : 

i|f>ICAL^STEM'i=^NtAIW^^^MR^  ,  • 

20 

Scheduled  start/stop  control  -  10 

1 

2 

$1,213.00 

Unitary  Equip;  Optimum  start/stop  • 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


G-970 


BUILDING  7031 
BN  HQ  BUILDING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CVWV 


Inputs''  v 

'1; 

Motor  HP: 

0.00 

HP  Effic: 

0.00 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

o"% 

7oArea: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

528,000 

BLR  CAP  OUTPUT  (BTUH): 

381,000 

10N$  - 

i- 

REQUIRED  PRESENT 

iHRTfR  HRrrR 

CLG  HRS  ON 

1,300 

3,360 

HTG  HRS  ON 

2,080 

5,376 

H/C  HRS  ON 

3,389 

8.760, 

CLG  HRS  SAVED: 

2,060 

HTG  HRS  SAVED: 

3,296 

C/H  HRS  SAVED: 

5,371 

fcONStANtlSSaiiS; 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

ddcchcT 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNVVR: 

..  ^ 

OAR: 

5.67 

G-971 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7031 


BUILDING  NAME:  BN  HQ  BLDG 


System  Type: 

1 

System  Name: 

!Sma!l  hot  water  boiler 

jSystem  Number: 

BLR-1 

MStu^ 


Schedule  ST/SP; 
Opt  ST/SPl^ 
Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ 

Economizer 


Maintenance,  Run  Time, 
_ and  Safety  Alarms 

.  fOTAt^  I 


mfn 


Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

2.99 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

4.00 

-ifMCSA^UC^TIC^  '  *  - 


1  Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

2  Hot  water  reset  -  HW  Boiler 

4  Alarms  -  HW  Boiler 

||SPSff  SIP  f 


$277”6o 


$836.00 

$330.00 

iiSlij' 


G-972 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW 


Motor  HP: 
HPEffic:| 


0.75 


Load  Factor:  0.80 

CFMJHTG:  0 

CFM^OL^  0 

%OA^  ' "0% 

%Area:  0% 


CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

. .  0 

PouRgcACQulATid^^  T  r  r- 


REQUIRED 

PRESENT 

HRTfR 

HRA^R 

CLG  HRS  ON: 

1,300 

3,360 

HTG  HRS  ON: 

. -  - _ 1 

2,080 

1 _ _ _ _ 

5,376 

H/C  HRS  ON: 

3,389 

8,760 

CLG  HRS  SAVED: 

2,060 

HTG  HRS  SAVED: 

3,296| 

C/H  HRS  SAVED: 

5,371 

CONSIANIS  'v.!:'--''] 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-973 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


ISystem  Type: 

|24 

ISystem  Name: 

Dual  temperature  water  pump  i 

iSystem  Number: 

iDTWP-1  ! 

Schedule  ST/SP| 

o.oo! 

3,642.32: 

0.00 

Opt  ST/SP 

0.00 

206.85; 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

1.38 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

1.38 

3,849.17 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 
and  Safety  Alarms 


22  Scheduled  start/stop  control  -  DTW  10  14  $1,418.00 

Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


G-974 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7031 


Building  UA: 


BUILDING  NAME:  BN  HQ  BLDG 
1,723;  CONDITIONED  SOFT:  3 


System  Type:  19 _ _ ; 

System  Name:  Fan  coil  unit  _ 

System  Number:  FC-1  ; 


jCatagory  Number:  jConstruction: 

I  7  BRICK  AND  Cl\^ 

I  Weeks  of  Winter:; 

Weeks  of  Summer: 


jUse: 

IBATTALION  ” 


Occupancy  HRS:  Occupancy  Days: 

0700-1800  ;M-F;  SAT 


STEilildreRj 

^HlOUl 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

i  0 

0 

0 

0 

0 

0 

_ P 

PRES  STOP: 

24 

24 

24 

_ 24 

24 

_ 24 

REQ  START: 

0 

5 

5 

5 

5 

"  Zjo 

REQ  STOP: 

0 

18 

18 

18 

18 

18 

0 

Motor  HP: 

1.00 

HP  Effic: 

0.69 

Load  Factor: 

0.80 

CFM-HTG: 

4,400 

CFM-CLG: 

4,400 

%OA: 

0% 

%Area: 

100% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

o.oo” 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED 

HRIYR 

PRESENT 

HRA'R 

CLG  HRS  ON: 

1,300 

3,360 

HTG  HRS  ON: 

2,080 

5,376 

H/CHRSON: 

3,389 

8.760 

CLG  HRS  SAVED: 

2.060 

HTG  HRS  SAVED: 

3,296 

C/H  HRS  SAVED: 

5,371 

ill 

WkP{ 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

cnwrF 

0 

OAR: 

5.67 

G-975 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7031 


System  Type: 


System  Name: 


System  Number: 


BUILDING  NAME:  BN  HQ  BLDG 


ENilpr  CALCUIAIlp^l  SUMMA 


19 


iFan  coil  unit 


!FC-1 


.  /Vi-riQ- 


h/-'./_FUNCflQr^P^- 

- 1  ■  /I4 

'/‘-.-MBtU/iff;  "I"” 

/x.,  .  .. 

Schedule  ST/SP 

0.00 

4,631.85 

0.00= 

Opt  ST/SP 

0.00 

263.04 

0.00: 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00' 

22,236.91 

63.06 

Sub  Total 

0.00 

27,131.80 

63.06 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

o.o5 

0.00 

HW  OA  ^ieset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

o.'oo 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

0.00 

and  Safety  Alarms 

.  TOTAL  1 

\  27,131.801 

."'i  " \ 

o.oo; 

Pum^F^“ 


f: : 


UMCSAPPJUtCA;*.^^,,^, 


""II 


.  AO*:'/  DI  -  :  AI  --COST 


j“IPOIN^.^ ;  POffl-ES.-POINlS: 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Eauio 


$1,213.00 


■'£ 


2  '  $1^3.00 

■.■ '  i-,1?3''s.ht:X: ,  i...  . , 


G-976 


BUILDING  7033 
BN  HQ  BUILDING 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7033 


BUILDING  NAME:  BN  HQ  BLDG 


Building  UA:! 


1,960 


CONDITIONED  SOFT: 


4,083 


1 

System  Type: 

!15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

^HU-1 

{Catagory  Number:  Construction: 


iUse: 


Occupancy  HRS: 


Occupancy  Days: 


7IBRICKANDCMU 


BATTALION 


10700-1800 


jM-F;  SAT 


Weeks  of  Winter: 

32: 

WED: 

THUR:  FRI: 

SAT: 

7'.!  ”  ‘'‘I , 

Weeks  of  Summer: 

2o; 

HEDULI 

. . . ^ . SUN:'^’ . 

"monT . 

TUE: 

PRES  START:  0 

0  : 

o; 

0 

0 

0 

0 

PRES  STOP:  24 

24  ! 

_ _24_ 

24 

24 

24 

24 

REQ  START:  0 

7 

_ 7 

_ 7 

",  7  ^ 

18 

_ 7 

0 

REQ  STOP:  0 

18 

18 

18 

18 

0 

....... 

C0NSTANTS7«7t.^v7 

Motor  HP: 

HOAUHC: 

16.2 

HP  Effic: 

0.78 

HOAUH: 

26.1 

Load  Factor: 

0.80 

COAUHC: 

0.000257 

CFM-HTG: 

4,400 

COAUC: 

0.00068 

CFM-CLG: 

4,400 

- 

HOAOHC: 

33.3 

%OA: 

15% 

HOAOH: 

53.5 

VoArea:; 

100% 

COAOHC: 

0,00115 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00305 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

ai7 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

pdVRfCMlCULAflONS 

NSUCC: 

0.00249 

i  REQUIRED  PRESENT 

DDCCHC: 

0.000233 

iHRA'R 

HRA^R 

DDCCC: 

0.000616 

CLG  HRS  ON: 

1,100 

3,360 

NSC; 

36600 

HTG  HRS  ON: 

1,760 

5,376 

DDCH: 

30100 

H/C  HRS  ON: 

2,868 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,260 

■ 

CNWR; 

0 

HTG  HRS  SAVED: 

3,616 

OAR: 

5.67 

C/H  HRS  SAVED: 

5.892 

— 

G-977 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7033  BUILDING  NAME:  BN  HQ  BLDG 


System  Type: 

15 

System  Name: 

iSmall  Single  Zone  air  handling  unit 

System  Number: 

1ahu-i 

it?.;;:',  ■:  'kWfyr;::' 

■r'WHtorv:- 

Schedule  ST/SP 

o.oo: 

10,015.91 

63.00 

Opt  ST/SPi 

0.00 

466.73 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

3.12' 

0.00 

0.00 

Night  Setback 

0.00 

24,395.83; 

71.74 

Sub  Total 

3.12 

34,878,47 

134.73 

Econamizer 

0.00 

1,003.18 

0.00 

Ventiiation/Recirculation 

0.00 

51.73 

3.26 

DDC  Control 

0.00 

2,940.13 

59.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

•  TOTAL- 

^873.511:: 

'  .  3.00 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

27 

Direct  digital  control  -  Small  SZ  AHU 

0 

2 

0 

3 

$1,097.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

36 

Outside  air  damper  economizer 
control  -  AHU 

0 

0 

0 

2 

$399.00 

'i'P:-' 

;  $2,116.00 

G-978 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94*0-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY; 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7033 


Building  UA: 


BUILDING  NAME:  BN  HQ  BLDG 

1.9'^!  CONDITIONED  SOFT:  ~ 


System  Type:|1 


System  Name:  Small  hot  water  boiler 

i 

System  Number:  BLR-1 

i 

4,083! 


Category  Number:  Construction: 

7BRICKANDCMU~ 

i  Weeks  of  Winter:  I 

^  Weeks  of  Summer:! 


Use:  Occupancy  HRS: 

BATTALION  ^  0700-1800 


Occupancy  HRS: 
0700-1800 


Occupancy  Days: 
TM-F";  SAT 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  ^ 

0 

0| 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

i  24' 

1 _  24 

24 

24 

24 

24 

REQ  START:  ^ 

0 

7 

:  7 

7 

7 

7 

0 

REQSTOP:  T 

0 

18 

18 

18 

_ 18 

18 

0 

iJlilB 

iiS' 

CON$ 

Motor  HP:! 

'  _ HP  Effic: 

Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%0>^ 
%Area: 

CHILLER  CAP  (TONS): 

kwtonT 

BLR  CAP  INPUT  (BTUH): 
^LR  CAP“b'UT^^ 


0.32 

o764 

0^ 

0 

0 

. .  0% 

6% 

"'o 

0.^0 

~2¥9,000 

"z^.oob 


REQUIRED  PRESENT 
HR/YR  MR/YR 


CLG  HRS  ON: 
“hTGHRSON: 
H/CHRSON: 


CLG  HRS  SAVED: 

2,260! 

HTG  HRS  SAVED: 

3,616 

C/H  HRS  SAVED: 

5,892 

5- 


:Z ' , 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.00094V 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5767 

G-979 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7033  BUILDING  NAME:  BN  HQ  BLDG 


System  Type: 


XV ,  x: A'r^  .±':  V. 

o -r^  iL  - 


System  Name: 


Small  hot  water  boiler 


System  Number: 


BLR-1 


lyyiiJNSTTaiHiypS:'': 

/BBilllll 

•J.  -  ■  MWyr  •  - 

Schedule  ST/SP 

o.oo; 

1,079.01 

. aW' . ’ . . . . . . . 

Opt  ST/SP 

o.oo: 

91.01 

O.OOi 

Duty  Cycle 

0.00 

0.00 

0.00' 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

1,170.03 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 


0.00 


0.00 


0.00 


DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

1.70 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

,  f  V  -  :  1.7»!  ' 

*  4.00 

p-UMCS^i: 


y  vv'C "  ,4srA;.' J\ V  . " ‘  ■' 

-:mp^ 


2 

4 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


0 

0 


0 

0 


0 

2 


3 

0 


3? 


$277.00 


$836.00 

$330.00 


$1^443.00 


G-980 


BUILDING  7034 
CLINIC  W/O  BEDS 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 


BLDG:  7034 


BUILDING  NAME:  CLINIC  W/0  BEDS 


Building  UA:! 


1,5951 


CONDITIONED  SOFT: 


3,842 


1 

ps 

System  Type: 

10 

System  Name: 

Multizone  air  handling  unit  j 

System  Number: 

AHU-1 

jCatagory  Number:  Construction: 


Use: 


Occupancy  HRS: 


Occupancy  Days: 


10  BRICK  ANDCMU 


DENTAL  CLINIC 


'0800-1700 


iM-F 


Weeks  of  Winter:; 


32 


Weeks  of  Summer: 


20 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT; 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

1  ~7  24^ 

_ ^  ^ 

24 

24 

REQ  START: 

0 

7 

7 

.  7 

-j 

Q 

REQ  STOP: 

i  0 

17 

17 

17  " 

17 

0 

iNPijts'"  -r-1 

Motor  HP 

5.00 

HP  Effic 

0.82 

Load  Factor 

0.80 

CFM-HTG 

3.720 

CFM-CLG 

3,720 

%OA 

20% 

%Area 

100% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

BLR  CAP  OUTPUT  (BTUH) 

0 

^R^cALcmmm:  :i  ■ 

REQUIRED  PRESENT 
HRA^R  HRATR 

CLGHRSON:  1,000  3.360 

HTGHRSON:;  1,600  5,376 

H/C  HRS  ON:  2,607  8,760 

CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153 

HOAUHC: 

50.2 

HOAUH: 

80.7 

COAUHC: 

0.00121 

COAUC: 

0.0032 

HOAOHC: 

45.3 

HOAOH: 

72.8 

COAOHC: 

0.0017 

COAOC: 

0.0045 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000826 

echcT 

0.000312 

NSUCHC: 

0.000143 

NSUCC: 

0.000379 

!  DDCCHC: 

0.000119 

DDCCC: 

0.000316 

NSC: 

36000 

DDCH: 

40300 

OPT: 

305 

CHWR: 

17.5 

CN^: 

0 

OAR: 

5.67 

G-981 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 


BLDG:  _7p34 

BUILDING  NAME:  CLINIC  W/0  BEDS 

-s 

System  Type; 

10 

System  Name; 

IMultizone  air  handling  unit 

System  Number; 

AHU-1 

mmmmmM 

Schedule  SUSP 

O.OOi 

28,039.20 

229.80 

Opt  ST/SP 

0.00 

1,115.34 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

3,273.07 

57.42 

Sub  Total 

0.00 

32,427.62 

287.22 

Economizer 

0.00 

3,025.95 

0.00 

Ventilation/Recirculation 

0.00 

274.57 

11.39 

DDC  Control 

0.00 

1,154.13 

64.28 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

5.00 

and  Safety  Alarms 

fc  TOTAL 

18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

29  Direct  digital  control  -  MZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

35  Outside  air  damper  economizer 
control  -  MZ  AHU 

40  Maintenance  (filter)  alarm  -  AHU 


0 

0 

0 

0 


7 

1 

0 

0 


0 

0 

0 

1 


8 

0 

2 

0 


11 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-982 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

09-Dec-95 


BLDG:  7034  BUILDING  NAME:  CLINIC  W/0  BEDS 


Building  UA: _ 1,595  ,  CONDITIONED  SOFT:.  3,842 


System  Type:  3 

System  Name: 

Small  steam  boiler 

System  Number: 

BLR-1  ! 

Catagory  Number:  jConstruction: 


10IBRICKAND  CMU 


Weeks  of  Winter: 
Weeks  of  Summer: 


Use: 

DENTAL  CLINIC 


Occupancy  HRS: 


10800-1700 


Occupancy  Days: 


M-F 


20 


^SfilB^OPKtAtlNG  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

o; 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

_ ^ 

24 

24 

REQ  START: 

0 

7 

7 

7 

7 

7 

0 

REQ  STOP: 

0 

17 

17 

17' 

17 

17 

0 

Motor  HP: 


' '  J 

♦  s  5.i 


0.00 


HP  Effic: 


0.00 


Load  Factor: 


0.80 


CFM-HTG: 


CFM-CLG: 


%OA: 


0% 


0% 


%Area: 


CHILLER  CAP  (TONS): 


KW-TON: 


0.00 


BLR  CAP  INPUT  (BTUH): 


468,000 


BLR  CAP  OUTPUT  (BTUH): 


281,000 


REQUIRED 

PRESENT 

HRATR 

HR/YR 

CLG  HRS  ON: 

1,000 

3,360; 

HTG  HRS  ON:| 

1.600 

5,376 

H/C  HRS  ON: 

2,607 

8,760j 

CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3.776 

[  C/H  HRS  SAVED: 

6,153 

iCfiSI 

HOAUHC: 

50.2 

HOAUH: 

80.7 

COAUHC: 

0.00121 

COAUC: 

0.0032 

HOAOHC: 

45.3 

HOAOH: 

72.8 

COAOHC: 

0.0017 

COAOC: 

0.0045 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000826 

ECHC: 

0.000312 

NSUCHC:; 

0.000143 

NSUCC: 

0.000379 

_ 

DDCCHC: 

0.000119 

DDCCC:' 

_ _ _ _  1 

0.000316 

NSC:! 

36000 

DDCH:| 

40300 

OPT:i 

_ j _ 

305 

CHWR:i 

17.5 

CNWR: 

0 

OAR:; 

5.67 

G-983 


1406-001 

09-Dec-95 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE; 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


BLDG:  7034  BUILDING  NAME:  CLINIC  W/0  BEDS 


ISystem  Type:  |3  1 

System  Name: 

Small  steam  boiler 

System  Number: 

BLR-1 

vm  imm 

Schedule  ST/SP 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

o.oo; 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00; 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventiiation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

~0^0 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

04)01 

G-984 


BUILDING  7036 
REGIMENTAL  HQ  BUILDING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7036 


BUILDING  NAME:  REGIMENTAL  HQ  BLDG 


Building  UA: 


2,605 


CONDITIONED  SOFT: 


10,010 


System  Type:!l5 


System  Name:iSmall  Single  Zone  air  handling  unit 


System  Number:jAHU-1 


{Category  Number:  Construction: 

|Use: 

Occupancy  HRS: 

Occupancy  Days: 

1  7|BR!CKANDCMU 

BATTALION 

0700-1800 

;M-F:  SAT 

Weeks  of  Winter: 


Weeks  of  Summer: 


32 

20 


PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


SUN: 

“  0 


MON: 

_ g 

ZZ^ 

ZZ^l 

18 


TUE:  WED:  THUR: 


■  * V  ■:  ^ ?i  y';  t-fe  =-  ?S'-'  ^ 


0 


24 


24 


18 


=  =  M 

Z  5 

Ts  I’s 


FRI: 

~~  "o 

Zll 

. 5 


SAT: 

~6 

'~~24 


18 


;■  J  ;'V  ,;■  :  ■  ■ 


%OA 

%Area 


CHILLER  CAP  (TONS) 


KW-TON 
BLR  CAP  INPUTIbTUH^ 


BLR  CAP  OUTPUT  (BTUH) 


0% 


28% 


0.00 


.... 


REQUIRED  PRESENT 
HRA^R  HRA^R 

CLG  HRS  ON: 

1,300 

3,360 

HTG  HRS  ON: 

2,080 

5,376 

H/CHRSON: 

3,389 

8,760 

CLG  HRS  SAVED: 

2,060 

HTG  HRS  SAVED: 

3,296 

C/H  HRS  SAVED: 

5,37? 

coi^^Nts 


Motor  HP: 

1.50 

HOAUHC: 

16.2 

HP  Effic: 

0.74 

HOAUH: 

26.1 

Load  Factor: 

0.80 

COAUHC: 

0.000257 

CFM-HTG: 

1,787 

COAUC: 

0.00068 

CFM-CLG: 

1,787 

HOAOHC: 

33.3 

HOAOH: 


COAOHC: 


COAOC: 


53.5 

0.00115 

"0700305 


DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-985 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BUILDING  NAME:  REGIMENTAL  HQ  BLDG 


System  Type: 

il5 

System  Name: 

ISmall  Singte  Zone  air  handling  unit 

System  Number: 

AHU-1 

RWIyr 

.MBtu/jtr-*::  .  Mt^rc  .V ...  “4.:. 

Schedule  ST/SP 

0.00 

6,497.11 

0.00; 

Opt  ST/SP| 

0.00 

368.97i 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

2.47 

0.00 

0.00 

Night  Setback 

0.00 

9,031.22 

26.70 

Sub  Total 

2.47 

15,897.30 

26.70 

Economizer 

0.00 

481.50 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

1,411.20 

21.95 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

l-  TOTAL  I 

2*4^ 

,  ,1T,790.0tf 

■4 

*  3*00 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


0 

0 


2 

1 


SMI 


0 

0 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-986 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7036 


BUILDING  NAME:  REGIMENTAL  HQ  BLDG 


Building  UA:! 


2,605 


CONDITIONED  SOFT: 


10,010 


System  Type:|1 


System  Name:|Small  hot  water  boiler 


System  Number: lBLR-1 


Catagory  Number:  jConstruction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

2IBRICKAND  CMU 

administration 

i0600-1700 

;M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

Msim  o^^fiNGicHipuor r  //7}’; 

SUN:  MON: 

TUB  WED: 

PRES  START:  0  0 

o 

o 

PRES  STOP:  24  i  24 

24  24 

REDSTART:  0  5 

5  5 

REQSTOP:  0  18 

18  18 

Motor  HP: 

0.75 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

864,000 

BLR  CAP  OUTPUT  (BTUH): 

591,000 

iHOURSCALCUlATIQNS  ® 

REQUIRED 

PRESENT 

HRTYR 

HR/YR 

CLGHRSON:  1,300 

3,360 

HTGHRSON:  2,080 

5,376 

H/C  HRS  ON:  3,389 

8,760 

: • : •' '-vf  ;¥=;v ' V  v  -rirT:?; 17/  -SlI 7- r/Tv/; :/ . ' : 


THUR: 

'  Jo 

'  ~  18 


FRI: 


24 


SAT: 


24 


18 


CLG  HRS  SAVED: 

2,060 

HTG  HRS  SAVED: 

3,296 

C/H  HRS  SAVED: 

5,371 

con$tant$ 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

oToddi76 

NSUCC 

0.000467 

DDCCHC 

0.000111 

DDCCC 

0.000294 

NSC 

10900 

DDCH 

32500 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-987 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7036 

BUILDING  NAME: 

SiaHifiAiluLM 

REGIMENTAL  HQ  BLDG 

illJsliilWijf  13  W!f :  'f :';o^ 

System  Type: 

1 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-1 

,  ‘WKSa::;.:: 

Schedule  ST/SP 

0.00 

2,235.29 

0.00! 

opt  ST/SP 

0.00 

206.85 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

2,442.13 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

4.90 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

F  .  TOTAL 

2^2.13 

V 

4.a); 

AM 

'  ■'Atir''"''- 

l^INTS 

-.gig 

M 

i'-VvL'ir- 

1  Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

2  Hot  water  reset  -  HW  Boiler 

4  Alarms  -  HW  Boiler 


0 

0 


0 

0 


0 

2 


$277.00 


3  $836.00 

0  $330.00 


$1^.00 


G-988 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7036 

BUILDING  NAME:  REGIMENTAL  HQ  BLDG 

Building  UA: 

2,605 

CONDITIONED  SOFT: 

10,010 

1  System  Type: 

19 

! 

System  Name: 

Fan  coil  unit 

i 

j 

System  Number: 

FC-1 

Category  Number:  jConstruction: 

Use: 

Occupancy  HRS: 

[Occupancy  Days: 

2IBRICKANDCMU 

ADMINISTRATION  i0600-1 700 

jM-F 

Weeks  ofWinter:  32 

Weeks  of  Summer:  20 


$YSTiW  OPEMlimSCHEDt»Li  S 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

1  0 

0 

0 

_  _  0 

0 

0 

PRES  STOP: 

24 

24 

24 

_ 24 

24  24 

REQ  START: 

0 

5 

5 

5  ~ 

. . “5  ~6 

REQ  STOP: 

0 

18 

18 

'  "ii 

3  W 

18 

0 

pMPiilis  :.T'' V 

Motor  HP: 

o’ 75 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

10,100 

CFM-CLG: 

10,100 

%OA: 

0% 

%Area: 

36% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

. . . 0 

BLR  CAP  OUTPUT  (BTUH): 

.  ~6 

TONSTei*.vfMmvlv,-^^^^ 

REQUIRED  TpRESENT 
IHR/YR  HR/YR 

CLG  HRS  ON 

1,300  3,360 

HTG  HRS  ON 

1  2,080;  5,376 

H/C  HRS  ON 

3,389  8,760 

CLG  HRS  SAVED: 

2,060 

HTG  HRS  SAVED: 

3,296 

C/H  HRS  SAVED: 

5,371 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

d 

NSUCHC: 

0.000176 

NSUCC: 

0.000467 

DDCCHC:! 

0.000111 

DDCCC: 

0.000294 

NSC: 

10900 

DDCH: 

32500 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-989 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01  -94-0-0033  DATE: 


1406-001 
1 6-Sep-95 


LOCATION:  FT.  RILEY,  KS 

PREPARED  BY:  AJN/CWW 

BLDG:  7036 

BUILDING  NAME; 

REGIMENTAL  HQ  BLDG 

iT:;^igiuLA‘ 

OOtspM 

System  Type:  19 

System  Name:  |Fan  coil  unit 

System  Number:  FC-1 

mm 

Scheduie  ST/SP. 

o.ool 

3,642.32i 

0.00 

OptST/SP 

0.00| 

206.85,; 

o.oo; 

Duty  Cycle 

0.00' 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

9,546.98; 

10.22 

Sub  Total 

0.00 

13,396.15 

10.22 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

d.oo 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


0.00 


TOTAL 


10.22? 


0.(KI 


MSS- 

IIS'; 


|wOT,:S;--^'‘'DMCSAPPLICA™  '''  DO'  \  riu" 


POINTS  POINI^  k  POINTS  POINTS 


20 


Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


1 


1 


$1,213.00 


. .  ......... 

H  '■.-SSS-'r,  ' 


G-990 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7036 


BUILDING  NAME:  REGIMENTAL  HQ  BLDG 


Building  UA: 


2,605 


CONDITIONED  SOFT: 


10,010 


1 

System  Type: 

19 

System  Name: 

Fan  coil  unit 

System  Number; 

FC-2 

jCatagory  Number:  jConstruction: 

lUse: 

Occupancy  HRS: 

Occupancy  Days; 

2iBRICKANDCMU 

ADMINISTRATION 

0600-1700 

iM-F 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


SYSTEM  OPERATING  SCHEDULE 


SUN: 

MON: 

tueT 

WED: 

;;s:vv  ' 

THUR: 

FrV:" 

SAT: 

PRES  START: 

0 

0 

0 

0 

_ _ 0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

_ 24 

_ 24 

_ 24 

REQ  START: 

0 

5 

5 

5 

5 

0 

REQ  STOP: 

0 

_ 18 

_ 18 

18 

_ 18 

0 

Motor  HP: 

0.75 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

10,100 

CFM-CLG: 

10,100 

.  . 

%0A: 

%Area: 

36% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

!  REQUIRED  ^PRE^SENT 


HRA'R  HRfYR 

CLG  HRS  ON 

1,300  3,360 

HTG  HRS  ON 

2,080  5,376 

H/C  HRS  ON 

3,389  8,760 

CLG  HRS  SAVED 

2,060 

HTG  HRS  SAVED 

3,296 

C/H  HRS  SAVED 

5,37*1 

iPaSrai^iWliBII 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000176 

NSUCC: 

0.000467 

DDCCHC: 

aoooTi  1 

DDCCC: 

0.000294 

NSC: 

1^00 

DDCH: 

32500 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-991 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7036 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  REGIMENTAL  HQ  BLDG 

tJALCULAfiOi  SU^ 


119 

!Fan  coil  unit 
IFC-2  ~ 


Schedule  ST/SPi 

0.00' 

3, 642.321 

0.00 

Opt  SUSP 

0.00; 

206.85 

0.00 

Duty  Cycle 

0.00’ 

0.00 

0.00, 

Demand  Limit 

0.00 

0.00 

o.oo; 

Night  Setback 

0.00 

9,546.98 

10.22 

Sub  Total 

0.00 

13,396.15 

10.22 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

^oToo 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


fjrtJNCIW 


UMCS' APPLICATION  DO  AO:.-:^^'  Xr 

POBNTS  POJNTS"CiWIN1K.,,;^PblNTS  : 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop  • 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 

j >  ...  ^ 

,,  1. ;  .  -  -J  ,r  \  r  t  J ^  .  r.  j  '= '  ..-'a'-*  r-a- ;  r- » 5L-o" 


$1,213.00 


$1,213.00 


G-992 


BUILDING  7046 
BN  CLASSROOMS 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7046 

BUILDING  NAME; 

BN  CLASSROOMS 

Building  UA; 

1,723! 

CONDITIONED  SOFT:; 

3,733 

.i': 

System  Type:  1 

System  Name:  Small  hot  water  boiler 

System  Number:{BLR-1 

Category  Number:  jConstruction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

7iBRICK  AND  CMU  IBATTALION 

0700-1800 

IM-F;  SAT 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPeRi 

MIN'S  S 

CHEDU 

THUR:  ™'  FRlk 

. . . .  . 

'"^^’suNr 

MON: 

TUE: 

WED: 

PRES  START: 

0 

0 

0 

0 

0  0 

0 

PRES  STOP: 

24 

24 

24 

24 

24  24 

24 

REQ  START: 

0 

5 

5 

5 

5  5 

0 

REQ  STOP: 

’  ”o 

18 

_ 18 

18 

18  18 

0 

Motor  HP: 

0.08 

1  HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

oTo'o 

BLR  CAP  INPUT  (BTUH): 

"  "  "  528,000 

BLR  CAP  OUTPUT  (BTUH): 

381,000 

iouls  GM-CULATidNS,  k  " 

.sfe j  r .  >^v  ^  i.  .i-.  7 "  -  ; , j :  A"'':.":."':  rV 

REQUIRED  PRESENT 
iHRA^R  HRrrR 

CLG  HRS  ON:  1,300 

3,360 

HTG  HRS  ON:  2,080 

5,376 

! 

H/CHRSON:  3,389 

8,760 

CLG  HRS  SAVED;  2,060 

HTG  HRS  SAVED:  "  '  3,296 

C/H  HRS  SAVED:  5^37? 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR:^ 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG: 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  BN  CLASSROOMS 

it  CAiilbuLAibi  summary 


Small  hot  water  boiler 
!BLR-i 


Schedule  ST/SP 

o.oo| 

245.88i 

o.oo; 

Opt  ST/SP 

0.00 

22.75 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

268.63 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

2.99 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

:  TOTAL  1 

'©.oo!'  - 

. ' 

.  -r-  7’:-. 

,  4.001 

I^TS : 


1  Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

2  Hot  water  reset  -  HW  Boiler 

4  Alarms  -  HW  Boiler 

TOTAL: 


$277.00 


$836.00 

$330.00 

$1,443.00 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01-94-0-0033  DATE:  16-Sep-95 

LOCATION: FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7046 

BUILDING  NAME: 

BN  CLASSROOMS 

Building  Ua7 

1.723 

CONDITIONED  SOFT: 

3,733 

System  Type: 

24 

i 

System  Name: 

Dual  temperature  water  pump 

j 

System  Number: 

DTWP-1 

I 

mms-i 

Catagory  Number:  jConstruction: 

jUse: 

jOccupancy  HRS: 

Occupancy  Days: 

7  BRICK  AND  CMU 

BATTALION 

|0700>1800 

IM-F;  SAT 

1  Weeks  of  Winter: 

32 

Weeks  of  Summer: 

L_ _ _ _ — - - - - — - - — — 

20 

fmTW#3?:3ar‘SliW-^ 

ISfTOMiOPERAHNiL 

SCHlbU 

mt:'- 

.....  .  '^'SUN: 

MON: 

TUB:  WED:  THUR: 

”  "fRI:  *  SAT: 

PRES  START:  0 

0 

0  0  0 

0  I  0 

PRES  STOP:  24 

24 

24  24  24 

24  24 

REQ  START:  0  5 

5  5  5 

5  0 

REQ  STOP:  0 

18 

18  18  18 

18  0 

\i,v' 


'--'-Is.:  r^-.-  - 

Motor  HP: 

1.50 

HOAUHC: 

16.2 

HP  Effic: 

0.74 

HOAUH: 

26.T 

Load  Factor: 

0.80 

COAUHC: 

0.000257 

CFM-HTG: 

0 

COAUC: 

0.00068 

CFM-CLG: 

0 

HOAOHC: 

33.3 

%OA: 

0% 

HOAOH: 

53.5 

%Area: 

0% 

COAOHC; 

0.00115 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00305 

KW«TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17"' 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

ProUR^AtcUI-aiTlOt^ 

NSUCC: 

0.00249 

S  — N"  -  1:  -  , 

DDCCHC: 

0.000233 

RPnillRFD  PRESENT 

iHRTfR 

Ihrt^r 

DDCCC: 

"'0.000616 

CLG  HRS  ON: 

1,300 

3,360 

NSC: 

36600 

HTGHRSON: 

2,080 

5,376 

DDCH: 

30100 

H/CHRSON: 

3,389 

8.760 

OPT: 

305 

.. . 

2;060 

CHWR: 

17.5 

CLG  HRS  SAVED: 

CNWR: 

0 

HTG  HRS  SAVED: 

3.296 

OAR: 

5.67 

C/H  HRS  SAVED: 

5,371 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7046 

BUILDING  NAME:  BN  CLASSROOMS 

System  Type: 

|24 

System  Name: 

jDual  temperature  water  pump 

System  Number: 

lDTWP-1 

|x;5rfUNCTi6NipV|7? 

' r  .' 

Schedule  ST/SP 

0.00 

6,497.11 

0.00 

Opt  ST/SP 

0.00 

368.97 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

2.47 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

2.47 

6,866.08 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 
and  Safety  Alarms 


TOTAL 


0.00: 


‘  ZM 


:i  5': j  ,11,  , 

.  :  DMCSAPPLICA-nOIf  ,  DO 


'V. ;  'XV' 


POIim  I  POINTS 


22  Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


1 


0 


1 


$1,418.00 


G-996 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 


ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  7046 


Building  UA: 


BUILDING  NAME:  BN  CLASSROOMS 

1,723  I  CONDITIONED  SQFtT^  ~  I 


System  Name: 

Fan  coil  unit 

System  Number: 

FC-1 

- .  I 

jCatagory  Number:  Construction: 

I  7jBRICK  AND  CmTT 

i  Weeks  of  Winter: 

!  Weeks  of  Summer: 


lUse:  Occupancy  HRS:  Occupancy  Days: 

BATTALION  0700-1800  IM-F;  SAT  ' 


siffiijppia 

^tiNCl 

MON: 

fuE; 

,SUN: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

i  0 

I  0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

5 

5 

5 

5 

0 

REQ  STOP: 

0 

18 

18 

18 

IZSIK  1 

18 

0 

Motor  HpT" . 

HP  Effic? 

Load  Factor: 
CFM-HTG:  ~ 
CFM-CLG: 
%OA^ 
%Area: 


CHILLER  CAP  (TONS): 

BLR  CApTnPUT  (BTUH):^ 
BLR  CAP  OUTPUT  (BTUH): 


iREQUIRED 

HRfYR 


CLG  HRS  ON: 

l?fGHRybN: 

H/C  HRS  ON:' 


PRESENT 

HR/YR 

)  3,360; 


CLG  HRS  SAVED:; 

2,060 

HTG  HRS  SAVED:! 

3,296 

C/H  HRS  SAVED: 

5,371 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53-5 

COAOHC: 

0.00115 

COAOC; 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

I  DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-997 


EMC  ENGINEERS,  INC. 

PROJECT  NAME.-EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BUILDING  NAME: 


BN  CLASSROOMS 

-  -mss?.*.-: 


System  Type:  19 


System  Name: 

|Fan  coil  unit 

.  . 

System  Number: 

iFC-1 

lM®RSvvy 

Schedule  ST/SP 

0.00 

901.47 

0.00 

_ _ 

Opt  STASP 

0.00 

51.19 

0.00 

Duty  Cycle 

o.oo" 

0.00 

0.00 

Demand  Limit 

o.od 

0.00 

0.00 

Night  Setback 

0.00 

22,236.91 

63.06 

Sub  Total 

0.00 

23,189.57 

63.06 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

i  TOTAL 

0.00i 

krr“'  'r-  i 

tetSi 

iPiii-ii 

aW: 

.t-  ::;rT-v 

20 

Scheduled  start/stop  control  -  1  0 

Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 

1  2  $1,213.00 

pus 

G-998 


BUILDING  7047 
BN  HQ  BUILDING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7047 


BUILDING  NAME:  BN  HQ  BLDG 


Building  UA:: 


1,723i 


CONDITIONED  SOFT: 


3,733 


fo.' t!.'  i--'  7  -iff-’ 


System  Type: 

1 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-1 

irvicaEbuH 

fliOTiNFMKfSci 

^BlissisSi 

jCatagory  Number: 

jConstruction: 

■Use: 

jOccupancy  HRS: 

Occupancy  Days: 

tIbrick  andcmu 

battalion 

0700-1800 

Im-F;  sat 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


SYSTEM  OPERATING  SCHEDULE  7^7^  > 

SlBSlB 

SUN: 

MON: 

TUE:  WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

o 

o 

0 

_ g 

_ _g 

PRES  STOP: 

24 

24 

24  24 

24 

”24 

Ya 

REQ  START: 

"  d 

7 

7  7 

7  ~ 

7 

0 

REQ  STOP: 

_ g 

18 

00 

00 

"~18 

18 

Q 

Motor  HP: 

0.00 

HP  Effic: 

0.00 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%PA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

6 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

528,000 

BLR  CAP  OUTPUT  (BTUH): 

381, Odo 

mSCAl^OtATION 

'7>. 

1 

REQUIRED  PRESENT 

!HR/YR  HRA'R 

CLG  HRS  ON: 

1,100: 

3,360 

HTG  HRS  ON: 

1,760: 

5,376 

H/C  HRS  ON: 

2,868 

8,760 

CLG  HRS  SAVED; 

2,260 

HTG  HRS  SAVED: 

3,616 

C/H  HRS  SAVED: 

5,892 

CONSTANTS 


■a«K;  " 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWRr 

0 

OAR: 

5.67 

G-999 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  7047  ^ 

BUILDING  NAME:  BN  HQ  BLDG 

ippi 

System  Type: 

1 

ISystem  Name: 

ISmall  hot  water  boiler 

System  Number: 

!BLR-1 

Schedule  ST/SP! 

0.00 

.00; 

o.oo; 

Opt  ST/SP! 

o.oo! 

0.00 

0.00: 

Duty  Cycle 

0.00 

o.oo! 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Vent!  lati  on/Reci  rculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

2.99 

Chilied  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

"oToo 

0.00 

Chiller  Demand  Limit 

0.00 

"  o'oo"” 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

k-  :T0TAL  I'KrJ 

0.00:  , 

oooi 

4.00 

"  4M 

I*':  kIC'' 

iLlJMCSs-y 

flPONCPWd 


ii*isiPCSPJE^TEM  W  AND 


■ipt^Ts  I  'pQiifES  ;;''-iS^lilSrs®: 


COST 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


$277.00 


$836.00 

$330.00 


.M;v4a, 


v”:;v 


$1,443,00 


G-1000 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7047 


Building  UA:| 


BUILDING  NAME:  BN  HQ  BLDG 

1.723  CONDITIONED  SOFT: 


System  Type:|24 

System  NameijPual  temperature  water  pump 
System  N umber: |DTWP-1 _ 


Category  Number:  Construction: 
_ 7iBRICKAND  CMU 

Weeks  of  Winter:; 

Weeks  of  Summer: 


Use: 

'BATTALION 


Occupancy  HRS:  Occupancy  Days: 

0700-1800  :M-F;  SAT 


SUN: 

MON: 

TUE: 

WED: 

THUR:: 

FRI: 

SAT: 

:v  ',s  V  w  s.:« 

v  r=r  :':v  :3’j  v;  ,  ■„ 

PRES  START:  0 

0: 

0 

0 

0 

0 

0 

PRES  STOP:  24 

24! 

24 

24 

24 

24 

24 

REQ  START:  0 

7 

7 

7 

7 

7 

0 

REQSTOP: _ 

IIWpsilSIiBii!;: 

18 

18 

— 

18 

zini 

"ZZl 

iShi! 

0 

mm 

Motor  HP: 

'o.so 

^  iA-  r  « 

HOAUHC: 

y  '  V.*  J-N-r  "  ^ 

16.2 

HP  Effic: 

0.66 

HOAUH: 

26.1 

Load  Factor: 

0.80 

COAUHC: 

0.000257 

CFM-HTG: 

0, 

COAUC: 

0.00068 

CFM-CLG: 

0 

HOAOHC: 

33.3 

%OA: 

0% 

HOAOH: 

53.5 

%Area: 

0% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00305 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

ECC: 

0.00021 

REQUIRED  PRESENT 
HRA^R  HR/YB 


ECHC: 

"nsuchcT 

NSUCC: 

DDCCHC:" 


0.0000795 

0.000^ 

^^49 

"^000233 


CLG  HRS  ON: 

1,100 

3,360 

NSC: 

36600 

HTG  HRS  ON: 

1,760 

5,376 

DDCH: 

30100 

H/C  HRS  ON: 

2,868 

8,760 

OPT: 

305 

CLG  HRS  SAVED: 

2,260 

CHWR: 

17.5 

HTG  HRS  SAVED: 

3,616 

CNWRf 

0 

C/H  HRS  SAVED: 

5,892 

OAR: 

5”67 

G-1001 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALUVTION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7^ _ 

BUILDING  NAME:  BN  HQ  BLDG 

System  Type: 

24 

|System  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-1 

1 

1“  FtlNOltdN 

'l  -SfiA-iA  ; 

i  Schedule  STASP 

0.00 

2,663.^; 

0.00 

i  0{^  STASP 

0.00 

137.90; 

0.00 

Duty  CycJe 

0.00 

0.00 

o.oo: 

Demand  Limit 

0.92 

o.ool 

o.oo: 

Night  Setback 

0.00 

0.00: 

0.00 

Sub  Total 

0.92 

2,801.86 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

I?  TOTAL  1 

;  ,  2*801.88 

,."wo.oo:'  ,  - 

-  :  ;;;;P:-._''fi"|l»O^TS  ’^INTS  POINTS  “  POINTS'""'  T"  'f  ■ 

22  Scheduled  start/stop  control  -  DTW  10  14  $1,418.00 

Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


>>.  ■ 


TOTAL: 


G-1002 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  7047 


BUILDING  NAME:  BN  HQ  BLDG 


Building  UA:| 

System  Type:|19 _ 

System  Name:{Fan  coil  unit 
System  Number:|FC-1 


CONDITIONED  SOFT: 


SiftSWi 


Catagory  Number:  jConstruction: 

Use: 

Occupancy  HRS: 

cW VA-'.S  <'5r-v>v  5s 

Occupancy  Days: 

j  7  BRICK  AND  CMU 

BATTALION 

0700-1800 

!M-F;  SAT 

Weeks  of  Winter:; 
Weeks  of  Summer: 


IKi 

cHgpy 

'SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

'  24 

24 

24 

“24 

_ 24 

24 

14 

REQ  START: 

0 

7 

7 

7 

7 

_ 7 

REQ  STOP: 

0 

18 

18 

18 

18 

_ 0 

iiim 


Motor  HP:  0.18 


HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

4,400 

CFM-CLG: 

4,400 

%OA: 

0% 

%Area: 

100% 

CHILLER  CAP  (TONS): 

. ~““*0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED 

PRESENT 

IHRA'R 

HRIYR 

CLG  HRS  ON 

1,100 

3,360 

HTG  HRS  ON 

1,760 

5,376 

H/C  HRS  ON 

2,868 

8,760 

CLG  HRS  SAVED: 


HTG  HRS  SAVED: 

3,616 

C/H  HRS  SAVED: 

5,892 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1003 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7047  BUILDING  NAME: 

BN  HQ  BLDG 

OPNiSUiflMARY 

■ij 

System  Type: 

19 

System  Name: 

Fan  coll  unit 

System  Number: 

FC-1 

Schedule  SUSP 

0.00; 

989.001 

0.00 

OptST/SP 

— 

0.00; 

51.19 

0.00 

Duty  Cycle 

0.00: 

o.oo' 

0.00 

Demand  Limit 

0.00 

0.00 

0.00, 

Night  Setback 

0.00 

24,395.83 

63.06 

Sub  Total 

0.00 

25,436.02 

63.06 

Economizer 

o.oo: 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 


0.00 


j____ — 

r-  .■ 

TOTAL-  1 

'■,;:':;25;436.021:g:4-% 

PQlM^SiPOPTS.i;  PPBPS:;;: 


$i, 21 3.00 


Scheduled  start/stop  control  -  1 

Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


G-1004 


BUILDING  7048 
BN  HQ  BUILDING 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7048 


BUILDING  NAME:  BN  HQ  BLDG 


i 


Building  UA: 


1,202: 


CONDITIONED  SOFT: 


1406-001 

16-Sep-95 

AJN 


2,604: 


System  Type:ll 


System  Nafne:[Small  hot  water  boiler 
System  Number:  BLR-1 


Category  Number: 

IConstruction: 

Use: 

Occupancy  HRS:  Occupancy  Days: 

7iBRICK  AND  CMU 

BATTALION 

10700-1800  jM-F;SAT 

Weeks  of  Winter: 

32: 

I  Weeks  of  Summer:! 

20! 

"sUN: 

monT 

TUE: 

WED: 

THUR: 

FRI: 

Sr, 

SAT: 

PRES  START: 

0 

0;  ; 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

:  0 

6 

6 

6 

6 

0 

REQ  STOP: 

0 

18 

18 

18 

18 

18 

0 

Motor  HP:  0.00 

HP  Effic: 

0.00 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

i  KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

330,000 

BLR  CAP  OUTPUT  (BTUH): 

257,400 

Hours  Mlculai 

TONS  ;t:.p  I® 

ku.,.5 

REQUIRED  PRESENT 
IHR/YR  HRA'R 

CLG  HRS  ON 

1,200 

3,360 

HTG  HRS  ON 

1,920 

5,376 

H/C  HRS  ON 

3,129^ 

8,760 

CLG  HRS  SAVED: 

2.I6O: 

HTG  HRS  SAVED: 

3,456 

C/H  HRS  SAVED: 

5,631 

r-"  '  . 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC:: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0,000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1005 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN 


System  Type: 

System  Name: 

iSmall  hot  water  boiler 

System  Number: 

iBLR-1 

/I  V.' 

mm 

■Xc 

Schedule  ST/SP 

0.00 

.001 

0.00 

Opt  ST/SP 

0.00 

o.oo; 

0.00; 

Duty  Cycle 

0.00 

o.oo; 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

"  oToo 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

1.87 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

""oToo 

0.00 

Chiller  Demand  Limit 

0.00 

"~aoo’~ 

0.00 

Remote  Monitoring, 

4.00 

Maintenance,  Run  Time, 
and  Safety  Alarms 


TOTAL 


o.otf 


4.M 


2 

4 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


0 

0 


0 

2 


liBSIKIIBIiliP® 


$277.00 


3  $836.00 

0  $330.00 


G-1006 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN 


BLDG:  7048 


Building  UA:j 


BUILDING  NAME:  BN  HQ  BLDG 

1,202|  CONDITIONED  SOFT: 


System  Type:|24 

System  Name: [Dual  temperature  water  pump 
System  Number:  DTWP-1 


Category  Number:  jConstruction: 

7|BRICK  AND  CMlT 

Weeks  of  Winter: 


lUse: 

BATTALION 


Occupancy  HRS:  Occupancy  Days: 

|o700-186o  iS^rSAT 


Weeks  of  Summer: 

20' 

luiiM 

i£  ;-:3. 

' 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0^ 

0 

PRES  STOP: 

_ 2A 

ZZ~24 

24 

24 

24 

24 

24 

REQ  START: 

0 

_ _6 

_ 1 

6 

6 

0 

REQ  STOP: 

0 

18 

fg 

_ 18 

18 

0 

Iwiotor^^^^^^ 
HP  Effic:~ 
Load  Factor: 

'  CFM-HTG: 

c^-ojgT 

%0^ 

%Area: 

'  CHILLERCAP  (TONS^ 
KW-TON: 
BLRCAP^iN>UT(BfUH)^^^ 
BLR  CAP  OUTPUT  (BfUH)7 


REQUIRED  PRESENT 


CLG  HRS  ON: 

1,200  3,360 

HTGHRSON: 

1,920'  5,376 

H/C  HRS  ON: 

3,129'  8,760 

CLG  HRS  SAVED: 

2,160 

HTG  HRS  SAVED: 

3,456 

C/H  HRS  SAVED: 

5,631 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1007 


G-1008 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 


BLDG:  7048 


BUILDING  NAME:  BN  HQ  BLDG 


Building  UA:| 


CONDITIONED  SOFT:; 


1406-001 

16-Sep-95 

AJN 


ENERGY  CALCULATION  PARAMETERS 


System  Type:  19 
System  Name:  Fan  coll  unit 
System  Number:  FC-1 


Catagory  Number:  jConstruction: 

7iBRICKANDCMU 

Weeks  of  Winter: 

Weeks  of  Summer: 


Use: 

iBATTALION 


Occupancy  HRS:  Occupancy  Days: 

10700-1800  M-F;  SAT 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

6 

6 

6 

0 

REQ  STOP: 

0 

18 

f g 

18 

18 

18 

0 

Motor  HP: 
HP  Effi^ 
Load  Factor: 
C™-HTG: 
CFM-CLG: 
%OA: 
%Area: 

CHILLER  CAP  (TONS)? 

~”]W-TON; 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTpuT^TUH):” 


REQUIRED 

HRZYR 


PRESENT 

HRA^R 


CLG  HRS  ON 

1,200  3,360 

HTG  HRS  ON 

1,920  5,376 

H/C  HRS  ON 

3.129  8,760 

CLG  HRS  SAVED 

2,160 

HTG  HRS  SAVED 

3,456 

C/H  HRS  SAVED 

5,631 

fiQN5TAN1S  V,. 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.000^95 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1009 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN 


BLDG-  7048  BUILDING  NAME:  BN  HQ  BLDG  ^  ^ 


System  Type: 


!19 


jSystem  Name: 


ipan  coil  unit 


{System  Number: 


IFC-1 


^  riSM 

WWSSiim$m 

i  Schedule  SVSP\ 

0.00: 

3,518.38: 

6.00 

OptSTASP 

0.00; 

190.56i 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

19,077.03 

43.99 

Sub  Total 

0.00 

22,785.96 

43.99 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

^o.bo 

~  HW  OA  Reset 

0.00 

'  b'M 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

/if 

"f  — „  43*^" 

Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 

I  -  ■  TC 


$1,213.00 


G-1010 


BUILDING  7050 
ENLISTED  BARRACKS  W/AS 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7050 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA:| 


7,027: 


CONDITIONED  SOFT: 


39,675 


System  Type: 

15  I 

System  Name: 

Small  Single  Zone  air  handling  unit  i 

System  Number: 

AHU-1  : 

- — - - - - — _ _ _  _ 1 

Catagory  Number:  jConstruction: 

|Use: 

'Occupancy  HRS:  Occupancy  Days: 

5|BR1CKAND  CMU 

iBARRACKS 

boOO-2400  IM-F;  SAT-SUN 

Weeks  of  Winter:: 

32 

Weeks  of  Summer: 

20 

^YSTSW  OFERj^NG  SCHEDUI^  z 

SUN: 

MON:  TUE: 

PRES  START: 

_ g 

0  0 

PRES  STOP: 

24 

24  24 

REQ  START: 

6 

5  5 

REQ  STOP: 

24  24 

WED:  THUR: 
0 


FRI: 


24 


24 


24 


24 


24 


24 


SAT: 


24 


24 


SWF 

i^N.$TANW 

"" '  ^  J  '' 

Motor  HP: 

10.00 

HOAUHC 

0 

HP  Effic: 

0.86 

HOAUH 

0 

Load  Factor: 

0.80 

COAUHC 

0 

CFM-HTG: 

7,330 

COAUC 

0 

CFM-CLG: 

7,330 

HOAOHC 

0 

%OA: 

20% 

HOAOH 

0 

%Area: 

6% 

COAOHC 

0 

1  CHILLER  CAP  (TONS): 

0 

COAOC 

0 

KW-TON: 

0.00 

DC  DUTY 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC 

0 

ECHC 

"  0 

NSUCHC 

~"o 

pfOURS^ALCULAHONS;^ 

NSUCC 

0 

1  REQUIRED  PRESENT 

DDCCHC 

0'0000556 

HRA'R 

HRA^R 

DDCCC 

0.000147 

CLG  HRS  ON: 

2,620  3,360 

NSC“ 

20000 

HTG  HRS  ON: 

4,192  5,376 

DDCH 

3390'0 

H/CHRSON: 

6,831  8,760 

OPT 

0 

CHWR 

'  -  . .  -  - 

CLG  HRS  SAVED: 

740 

1,184 

17.5 

HTGlfRS  SAVED: 

CNWR 

0 

OAR 

— 

C/H  HRS  SAVED: 

1,929 

5.67 

G-1011 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7050 

BUILDING  NAME:  ENL  BAR 

RACKS  W/AS 

-:.:a 

BiiLiiiiysui 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1 

lsi*«aia 

ScheduJe  STfSP 

0.00: 

13,419.55 

0.00 

Opt  ST/SP 

0.00: 

0.00' 

0.00 

Duty  Cycle 

0.00 

0.00: 

0.00: 

Demand  Limit 

14.19 

0.00; 

0.00’ 

Night  Setback 

0.00 

0.00; 

8.43 

Sub  Total 

14.19 

13,419.55 

8.43 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recircuiation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

2,783.84 

14.29 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

I't'.'A .  TOTAL  I 

-16,203.4®'- 

>  ^  "  22*731 

3*^ 

’mmi-r 

18 


27 

33 

36 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


0 

0 


2 

1 


0 

0 


3 

0 


Outside  air  damper  economizer 
control  -  AHU 

S  f V  S'-  ^  ■  ;-‘s  S'^<  C'V'  '  <  ‘  y-r.-  < .  ->>'  ’ 


$348.00 


$1,097.00 

$272.00 

$399.00 


G-1012 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406--001 

16-Sep-95 

AJN/CWW 


Motor  HP: 

.  1.50 

HP  Effic: 

0.74 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

. .  ^ 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

. 

BLR  CAP  INPUT  (BTUH): 

2,186,000 

BLR  CAP  OUTPUT  (BTUH): 

1,749,000 

REQUIRED  PRESENT 
HRA^R  HRA^R 


CLG  HRS  ON 

3,360  3,360 

HTG  HRS  ON 

'  5,376  5,376 

H/C  HRS  ON 

8,760  8,760 

_  CLGHRSSXVED 

0 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

.  0 

DDCCHC: 

~  0To'000556 

DDCCC: 

0.000147 

NSC: 

”  iobbo 

DDCH: 

33900 

OPT: 

_____ 

CHWR: 

17.5 

CNWR: 

. . . b 

OAR: 

---- 

G-1013 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #;  DACA  01 -94-D-0033 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7050 


BUILDING  NAME:  ENL  BARRACKS  VWAS 


[System  Type: 


!1 


System  Name: 


[Small  hot  water  boiler 


[System  Number: 


iBLR-1 


':vCS.As'' 

Schedule  ST/SP! 

o.ool 

.00! 

0.00[ 

Opt  ST/SP! 

0.00 

0.00[ 

0.00 

Duty  Cycle: 

0.00^ 

ooo! 

0.00 

^ — 

Demand  Limit 

0.00 

o.oo: 

0.00 

Niqht  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

• 

HW  OA  Reset 

0.00 

0.00 

12.39 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

-  'A  JUT:  '-'V 

^  va  -3-;:  ^  ,12.39!  r 

4.00 

-  ^  AM 

!  .TOTAL-'  i  1 

p'lJMCS-' : 
•FUNCTN  - 
NO.  ■ 

^typical  system  point  and  cost  summary  : 

points 

1 

Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 

2 

0 

0 

0 

$277.00 

Boiler 

2 

Hot  water  reset  -  HW  Boiler 

0 

0 

0 

3 

$836.00 

4 

Alarms  -  HW  Boiler 

0 

0 

2 

0 

$330.00 

I-.:'- :  -  ? 

r>. 

nil: 

.  ’::2 

$1,443.00 

G-1014 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7050 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA:i 


7.027i 


CONDITIONED  SOFT: 


39,675 


PPfE 

System  Type: 

1 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-2 

biiai 

«Ji«[^WOING^Ni 

ROWBIA^  7^  r  r 

Catagory  Number:  Construction: 

|Use: 

jOccupancy  HRS: 

lOccupancy  Days: 

5!BRICKAND  CMU 

BARRACKS 

0000-2400 

|M-F;  SAT-SUN 

Weeks  of  Winter: 


Weeks  of  Summer: 


32 


SYSTEM  OPERATING  SCHEDULE 


Xi'-  -■ 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

0 

0 

0 

0 

0 

REQ  STOP: 

24 

~24 

24 

24 

24 

24 

INP.UIS  ? 

MotorHP: 

1.50 

HP  Effic: 

0.74 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%PA: 

0% 

%Area: 

8% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

2,186,000 

BLR  CAP  OUTPUT  (BTUH): 

1,749.000 

^  .V  .a,.'U'4..v.r:w  v: 


ilffia 


REQUIRED  PRESENT 
IHR/YR  HR/YR 


CLGHRSON: 

3,360 

“  ^  3, "3^ 

HTG  HRS  ON: 

5,376 

^5.37'6 

H/C  HRS  ON: 

8,760 

"8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

cjQNsiANis''':', 

-!-Sis:,';«a^3j8j  kS'-.  •  f  ;• 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

d 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

~5.67 

G-1015 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/CWW 


BLDG-  7050  BUILDING  NAME:  ENL  BARRACKS  W/AS 


System  Type: 
System  Name: 


:1 


Small  hot  water  boiler 


System  Number: 


jBLR-2 


"  h:- 

MBtitfyr  ; 

Schedule  ST/SP 

O.OOj 

.00! 

0.00! 

Of^  ST/SP 

o.ool 

0.00! 

0.00 

Duty  Cycle 

0.00 

0.00; 

0.00 

Demand  Limit 

0.00 

o.oo: 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00^ 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Fjieset 

0.00 

o.oo: 

12.39 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0-00 

a  00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

4.00 

and  Safety  Alarms 

I:  TOTAL 

--"y  '  fl.flQi: 

4.00I 

Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 


I  Hot  water  reset  -  HW  Boiler 
\  Alarms  -  HW  Boiler 


0 

0 


0 

0 


0 

2 


$277.00 


3  $836.00 

0  $330.00 


"3'  '‘-|Sv$1,443.00 


G-1016 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7050 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA: 


7,027 


CONDITIONED  SOFT: 


39,675 


System  Type:|3 


System  Name:|Smal]  steam  boiler 


System  Number:|BLR-3 


Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5 

BRICK  AND  CMU 

[BARRACKS 

0000-2400 

iM-F;  SAT-SUN 

1  Weeks  of  Winter: 

32 

WED: 

THUR: 

FRI: 

Weeks  of  Summer; 

20 

f^YSTCjM  OPERA] 

SHEDOi 

SUN: 

MON: 

TUE: 

SAT: 

PRES  START:  ^ 

O: 

0 

0 

0 

0 

0  ■ 

0 

PRES  STOP: 

_ 2^ 

24 

24 

24 

24 

24 

24 

REQ  START: 

'  ”6 

5 

_ 5 

5 

5 

5 

6 

REQSTOP:  T 

24 

24 

24 

24 

24 

24 

24 

;  ^  ^^^^^^Ltor  HP: 

"o.oo 

HP  Effic:: 

0.00 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

i  BLR  CAP  INPUT  (BTUH): 

1,506,000 

1  BLR  CAP  OUTPUT  (BTUH): 

1,204,800 

REQUIRED 

PRESENT 

HRATR 

HRA'R 

CLG  HRS  ON 

j  2,620 

3,360; 

HTG  HRS  ON 

1  4,192 

j _ i___ 

i  5:37^ 

H/C  HRS  ON 

I  6,831 

8,760| 

CLG  HRS  SAVED 

740 

HTG  HRS  SAVED 

1,184 

C/H  HRS  SAVED 

1,9291 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

"o 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC:' 

!  . -J 

0.000147 

j  NSC: 

20000 

DDCH: 

33900 

OPT: 

0; 

CHWR: 

17.5 

1  CNWR: 

o; 

j  OAR: 

;  5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


1406-001 

09-Dec-95 

AJN/CWW 


BLDG:  7050 


BUILDING  NAME:  ENL  BARRACf;^  W/AS 


System  Type: 

.3 

System  Name: 

iSmall  steam  boiier 

i 

System  Number: 

IBLR-3 

j 

Schedule  ST/SP 

6.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00: 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.06 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  ^ ~ 


gpa^t-T:L*w§^ -5: -"'-'r 

J4|H^^5^|L|CApGN  ,• i 

7  Steam  Boiler  Monitoring 

ftv’ ^--’1.  4-4tOTAL:. 


5  ..-too.  •  -  i  Aoy  '  .-.iDJ  - 

iw>INTS  POISm  POINl«,  POlim 


$1,015.66 . 

$1,016.00 


G-1018 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG;  7050  BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA: 

7,027!  CONDITIONED  SOFT:  39,675 

System  Type: 

1  ! 

1  System  Name: 

Small  hot  water  boiler  i 

System  Number 

BLR-4 

Category  Number:  Construction: 

iUse: 

Occupancy  HRS: 

Occupancy  Days: 

SjBRICK  AND  CMU 

iBARRACKS 

10000-2400 

Im-F;  SAT-SUN 

Weeks  of  Winter:’  32 


Weeks  of  Summer: 

20 

WED: 

Isis 

TUE:’ 

SYSTEM  ORERA1 

1NGSC 

cf>«; 

^SUN: 

HlMi 

MON: 

THUR: 

SAT: 

PRES  START:  L 

0;  L 

0 

0 

^ _ g 

0 

_ g 

PRES  STOP:  [ 

24  L 

24 

24 

24 

_ 24 

24 

~~~2A 

REQ  START:  [ 

0 

0 

0 

0 

0 

0 

REQSTOP:  " 

24 

24 

24 

~77M 

24 

24 

Motor  HP:  0.17 

HP  Effic:'  b  64 

Load  Factor:!  0.80 

CFM-HTG:  ^  0 

CFM-CLG:  ~~~  “  0 

_  %OA:  ^  0% 

%Area:  0% 

CHILLER  CAP  (TONS):~“  “““  ~0 

KW-fON :”  ~  ~~  oTcTo 

BL^^  INPUT  (btuh)T  r^ooTooo 

bLr  CAPIdUtPUT  (BTUH):  972 ToOO 


HOURS  <?AI.CMLATIONS|i 


m-l&i 


REQUIRED  PRESENT 
iHRA^R  HRA^R 


CLG  HRS  ON 

3,360  3,360; 

HTG  HRS  ON 

5,376  5,376 

H/C  HRS  ON 

8,760  8,760 

CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0 

TON8TANTS  ■ 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC:i 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7050 

•1  ■  -  J  4f2i ,  i.  “  *  •'  if's-  <■  C A 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


■It 


ISystem  Type: 

1 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-4 

mmmmi. 

T-;  '"a”'' 

mm 

Schedule  ST/SP| 

0.CK)| 

.00 

0.00| 

Opt  ST/SP 

o.oo; 

0.00 

o.oo; 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0,00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

6.80 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

4.00 

and  Safety  Alarms 

k:v..^  ...TOTAr-:  -i 

;  .  Am 

r-i  r-"'  fi" 


WkM- 


no;;;- 


..  .  ...rig.,,.....-,  ...■, . . .,. . .  , 

APPtiCATION 


©6 


'imji 


f ?  "'/ft: 


;POINTS  POINTS  ,  io]^^-PblNTS^,i 


.  COST,^ 


2 

4 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


0 

0 


0 


0 

0 


0 


0 

2 


3 

0 


$277.00 


$836.00 

$330.00 


G-1020 


1406-001 

16-Sep-95 

AJN/CWW 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS _ 


BLDG:  7050  BUILDING  NAME:  ENL  BARRACKS  W/AS 

I  Building  UA:I  CONDITIONED  SOFT:;  39^6^ 

I  System  Type:|5  ^ ^ 

System  Name:jsteam  to  hot  water  converter _ ; 

System  Number:|cV-1  ! 


Category  Number:  jConstruction: 

5  BRICK  AND  CMU 


iUse:  Occupancy  HRS:  Occupancy  Days: 

BARRACK^  iOOOO-2400  M-F;  SAT-SUN 


Weeks  of  Winter:! 

32 

Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

_ g 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

6 

5 

5 

5 

5 

6 

REQ  STOP: 

24 

24 

24 

_  1  ?i 

_ 24 

24 

prafp::gllSIf 

Motor  HP 

0.00 

HP  Effic 

0.00 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

r  0% 

%Area 

:  0% 

CHILLER  CAP  (TONS) 

:  0 

KW-TON 

:  0.00 

BLR  CAP  INPUT  (BTUH) 

:  900,000 

BLR  CAP  OUTPUT  (BTUH) 

:  900,000 

CLG  HRS  ON 

2,620  3,360 

HTG  HRS  ON 

4,192!  5,376 

H/C  HRS  ON 

6,831  8,760 

“  CLG  HRS  saved" 

740 

HTG  HRS  SAVED 

1,184 

C/H  HRS  SAVED 

1,929 

POHsmffi:  '  ■ 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

o' 

NSUCHC 

^  d 

NSUCC 

0 

DDCCHC 

0.0000556 

DDCCC 

0.000147 

NSC 

20000 

DDCH 

33900 

OPT 

0 

____ 

CHWR 

CNWR 

0 

OAR 

5.67 

G-1021 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7050 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

- -  . .  . . 


iSystem  Type: 


!5 


System  Name: 


iSteam  to  hot  water  converter 


ISystem  Number: 


iCV-1 


Sub  Total 


Economizer 


Ventilation/Recirculation 


DDC  Control 


HW  OA  Reset 


Chilled  Water  Reset 


Condenser  Water  Reset 


Chiller  Demand  Limit 


TOTAL 


mmmmrnmmMmme:,:  m 

Schedule  ST/SP'  0.00 

.00  0.00 

Opt  STISP  0^ 

0.00!  0.00 

Duty  Cycle!  0.00 

0.00  o.oo; 

Demand  Limit  0.00 

0.00  0.00' 

o.oo; 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00^ 


0.00 


0.00 


0.00 


0.00 


5.10 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


3.00 


am  g-io; 


3.Qtf 


'M 


Scheduled  start/stop  control  -  STM 
HW  Cnvrtr;  Optimum  start/stop 
control  -  STM-HW  Cnvrtr;  Night 
setback  -  STM-HW  Cnvrtr 

Hot  water  reset  -  STM-HW 
Converter 


$386.00 


$1,109.00 


G-1022 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


Motor  HP: 
~HP  Effic: 


Load  Factor: 


r.:i.  y 

2.00 


0.71 

0.80 


CFM-HTG: 


0 


CFM-CLG:  0 

%OA:  ^0% 

%Area;  0% 

chIlI^r  capTto^^^^^  0 

kw-tonT  oTb? 

~BLR  cap  input  (BTUH)?  0 

BL^C^^TPIjT  (BTUH^^^  ~  0 


!  CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5.376, 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC; 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1023 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG^^ 

System  Type:  i24 

System  Name:  Dual  tempe 

System  Number:  iDTWP-1 


BUILDING  NAME;  ENL  BARRACKS  W/AS 


Dual  temperature  water  pump 
IDTWP-1  ~~~ 


1  Schedule  ST/SP 

0.00 

.00| 

0.00' 

Opt  ST/SP 

0.00 

0.00; 

0.00 

Duty  Cycle 

0.00 

0.00 

o.oo; 

Demand  Limit 

3.431 

0.00; 

o.oo; 

Night  Setback 

0.00 

0.00 

o.oo; 

Sub  Total 

3.43 

O.OOi 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

o.oo: 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

Llc::/v;  TOTAL V:  ■  '‘1 

..  (iMn 

3.00 

:y,'  3.00; 

ilMCSS 


1YPICAL  SYSTEM  POINT  AND  ;  - 


DMCS^WUGATIQNv 


22  Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 

.  -T  -;  •'  •:-;: ,  * 

TOTAL;  ; 


DO  -  -  m 

pgmts  *P®PES  ;  = 

. 0 .  1  4 . .  - . 


;$i,4i8.pa: 


G-1024 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  7050 


Building  UA: 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

^.027!  j  CONDITIONED  SOFT:; 


System  Type:|24 

System  Name:|Dua]  temperature  water  pump 
System  Number:|DTWP-2 


Catagory  Number:  IConstruction:  lUse: 

Occupancy  HRS: 

Occupancy  Days: 

5  BRICK  AND  CMU  'BARRACKS 

;0000-2400 

IM-F;  SAT-SUN 

Weeks  of  Winter: 
Weeks  of  Summer: 


~  ^'UN: 

TUE: 

wed7 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0: 

0 

0 

0 

0 

PRES  STOP: 

24 

_ 24_ 

24 

24 

L_.  24 

24 

24 

REQ  START: 

^ _ 0 

0 

0 

0 

0 

0 

0 

REQ  STOP: 

24 

_ 24 

24 

24 

24 

24 

~24 

Motor  HP: 

_  HPEfficT 

Load  Factor: 

cfm-htg7 

CFM-CL(^ 

_ _ 

%Area: 

CHILLE^AP  (TONS): 

KW-TON: 
BLR  CAF^PUT  (BTUHK 
BLR  CAP  OUTPUT  (bTuH)? 


HRA^R  iHIVYR 

CLG  HRS  ON 

3,360  3,360 

HTG  HRS  ON 

5,376  5,376 

H/C  HRS  ON 

8,760  8,760 

CLG  HRS  SAVED 

0 

HTGHRSSAVED 

0 

C/H  HRS  SAVED 

0 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0 

NSUCC 

0 

DDCCHC 

0.0000556 

DDCCC 

0.000147 

NSC 

20000 

DDCH 

33900 

OPT 

0 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

6^1025 


EMC  ENGINEERS,  INC. 

PROJECT  NAMEtEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO;  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7050 

BUILDING  NAME:  ENL  BARRACKS  W/AS 

ISystem  Type: 

24 

'System  Name: 

iDual  temperature  water  pump  • 

ISystem  Number: 

DTWP-2  i 

Duty  Cycl® 


0.00 


0.00 


0.00 


Demand  Limit 


3.12 


0.00 


0.00 


Night  Setback 


0.00 


0.00 


0.00 


Sub  Total 


3.12 


0.00 


0.00 


Economizer 


0.00 


0.00 


0.00 


Ventilation/Recirculatlon 


DDC  Control 


0.00 


0.00 


0.00 


HW  OA  Reset 


0.00 

0.00 


0.00 


0.00 


Chilled  Water  Reset 


0.00 


0.00 


_0.00_ 

"oToo^ 


Condenser  Water  Reset 


Chiller  Demand  Limit 


0.00 

0.00 


0.00 


0.00 


0.00 


0.00 


Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


3.00 


TOTAL 


3.121 


om 


0.00! 


3.00 


.... _ 

fmmKrnw'' 


S-'-NO. 


UMCS  APPLICAIION 


^  '  < 

•'do  -  '  \  '  Dr^: ' .  M 

POINTS  POiKTS  POINTS  POINTS 


22  Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


$1,418.00 


$1,418.00 


G-1026 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7050 


^050  BUILDING  NAME:  ENL  BARRACKS  W/AS 

Building  UA:|  7^  CONDITIONED  SQFtT"  39^5 

System  Type:|l6 _ 

System  Name:  Heating  and  Ventilating  Unit 
System  Number:  HV-1 


Catagory  Number:  jConstructlon: 

5BRICK  AND  CMU" 


Use:  Occupancy  HRS:  Occupancy  Days: 

~B^RACKS  0000-2400  M-F;  SAT-SUN 


M-F;  SAT-SUN 


Weeks  of  Winter: 
Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

_ g 

0 

0 

0 

0 

_ _g 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

REQ  START: 

6 

5 

5 

5 

6 

REQ  STOP: 

24 

““24 

24 

24 

24 

ZZ[M. 

_ 24 

‘S'::  CS 1:  >'■'  L  • 


Motor  HP: 

HPEfficr 

Load  Factor: 
CFM-HTG: 
CFM-CLOr 
waT 

%Area: 

“CHILLER  C^(fOI^): 

i^fON? 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


REQUIRED 

IHR/YE 


PRESENT 

HR/YR 


CLG  HRS  ON: 

2,620 

3,360 

HTG  HRS  ON: 

4,192 

5,376 

H/C  HRS  ON: 

6,831 

8,760 

CLG  I^S  SAVED? 

■  74’0 

HTG  HRS  SAVED: 

1,184 

C/H  HRS  SAVED: 

1,929 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33"^0 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1027 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJNyCWW 


BLDG:  7050 


BUILDING  NAME:  ENL  BARRACKS  W/AS  _ 


System  Type: 

116 

System  Name: 

iHeating  and  Ventilating  Unit 

System  Number: 

[HV-1 

i 

MWyr  -  -  : 

Schedule  SUSP 

0.00! 

2,683.331 

o.oo; 

Opt  ST/SP 

0.00 

o.ool 

o.oo; 

Duty  Cycle 

0.00' 

o.oo; 

o.oo; 

Demand  Limit 

0.00 

0.00: 

0.00^ 

Night  Setback 

0.00 

0.00 

7.03 

Sub  Total 

0.00 

2,683.33: 

7.03 

Economizer 

0.00 

0.00' 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00^ 

11.91 

HW  OA  Reset 

o.oo" 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

o.oo' 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

W. TOTAL 

30 

33 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


0 

0 


0 

0 


3 

0 


$348.00 


$813.00 

$272.00 


G-1028 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


REQUIRED  PRESENT 
HR/YR  HR/YR 


CLG  HRS  ON 

3,360  3,360 

HTG  HRS  ON 

5,376  5,376 

r  H/C  HRS  ON 

8,760  8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

d 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

...  ^ 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.6"’7 

G-1029 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  0 1 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7050 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


System  Type: 

25  ' 

iSystem  Name: 

'Hot  water  radiation  pump 

ISystem  Number: 

iRAD-1 

1  ■  • 

Schedule  ST/SP 

Q.OO 

.00' 

0.00 

Opt  STASP 

0.00 

0.00: 

0.00; 

Duty  Cycle 

0.00 

0.00: 

0.00; 

Demand  Limit 

0.00 

0.00 

o.oo; 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Venti  lation/Reci  rcu  lation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

_ _ 

TOTAL 


- '.M? 


•r- AO' 

POINTS 


A1 


/POINTS  POIJfiK 


23  Scheduled  start/stop  control  -  HW 
Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 


1 


0 


1 


1 


$570.00 


>* - r- rc;.::  ,'3 x? x 


;  'ir'K' -'fi/  i ''  ''1  'C" 


?..  Al^Hk. 


G-1030 


BUILDING  7053 
ENLISTED  BARRACKS  W/AS 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7053 


BUILDING  NAME:  ENL  BARRACKS  W/AS 


Building  UA:| 


7,027; 


CONDITIONED  SOFT:; 


39,675 


System  Type: 

1 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-1 

Category  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

I  5iBRICKANDCMU 

BARRACKS 

iOOOO-2400 

jM-F;  SAT-SUN 

Weeks  of  Winter:; 


Weeks  of  Summer:: 


32i 


55* 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0: 

0 

PRES  STOP: 

24 

24 

24 

. _ 2± 

s  r 

24 

; _ 24 

REQ  START: 

0  I 

0 

0 

0 

o; 

REQ  STOP: 

24  i 

24 

24 

24 

._24 

24 

24 

Motor  HP: 

1.50 

HOAUHC: 

0 

HP  Effic: 

0.74 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

0 

%Area: 

8% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

2,186,000 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

1,749,000 

ECC: 

0 

ECHC: 

~  ~6 

NSUCHC: 

0 

piPUR?  ^ALCMUVllQINS 

NSUCC: 

'o 

REQUIRED  PRESENT 

i  DDCCHC: 

0.0000556 

HRA^R 

iHRrrR 

DDCCC: 

O.OOOT47 

CLG  HRS  ON: 

3,360  3,360 

NSC: 

'  2^0000 

HTG  HRS  ON: 

5,376  5,376 

DDCH: 

33900 

H/CHRSON: 

8,760  8,760 

OPT: 

■  0 

CHWR: 

17.5 

CLG  HRS  SAVED: 

0 

CNWR: 

. 0 

HTG  HRS  SAVED: 

0 

OAR: 

5.67 

r/H  HR<;  <5AVFn- 

G-1031 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


7053 


BUILDING  NAME:  ENL  BARRACKS  W/AS  _ 


ISystem  Type: 

|1 

{System  Name: 

■Small  hot  water  boiler 

! 

{System  Number: 

BLR-1 

k;  ' .  kk 

Schedule  ST/SP 

o.ooj 

.oo; 

0.00 

OptST/SP| 

0.00 

0.00 

0.00 

Duty  Cycled 

o.oo^ 

o.oo^ 

0.00 

Demand  Limit 

0.00 

0.00 

0-00; 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00; 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

12.39 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

o.oo" 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

4.00 

and  Safety  Alarms 

L  IOTAL-.  _li: 

"k/--  r:-  "'.'Pv. 

r;,  1.-;: 

fUMCS, 

TOCTN 

I'.: '■NO.--'' 


^  POP^TS  FOOT  POINTS  POINTS 


1 


2 

4 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


0 

0 


0 

0 


TOTAL: 


0 

2 


3 

0 


$277.00 


$836.00 

$330.00 


G-1032 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY :  AJN/CVWV 

ENERGY  CALCULATION  PARAMETERS 


BLOG:  7053  BUILDING  NAME:  ENL  BARRACKS  W/AS 


Catagory  Number:  IConstruction:  |Use:  lOccupancy  HRS:  Occupancy  Days: 

I  5;BRICKAND  CMU  ^  BARRACKS  I0000>2400  'M-F;  SAT-SUN _ 


Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


THUR: 


PRES  START: 

0 

0 

0 

P 

_ 0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

_  24 

24 

REQ  START: 

0 

0 

0 

0 

0 

_ 0 

0 

REQ  STOP: 

24 

24 

24 

24_  __ 

1  24  ~ 

24 

Motor  HP: 

1.50 

HP  Effic: 

0.74 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

8% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

o.oo" 

BLR  CAP  INPUT  (BTUH): 

2,186,000 

BLR  CAP  OUTPUT  (BTUH): 

~1 749^000 

CLG  HRS  ON 

3,360  3,360 

HTG  HRS  ON 

5,376  5,376 

H/C  HRS  ON 

8,760  8,760 

CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0 

CON$TANTS:eriSff.:-^ 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17" 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1033 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7053  _  __ 

BUILDING  NAME:  ENL  BARRACKS  W/AS 

... .  r 

. . 

System  Type: 

1 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR>2 

j 

Schedule  ST/SP 

0.00 

.00 

o.oo: 

Opt  ST/SP 

o.oo: 

o.oo; 

0.00 

Duty  Cycle 

0.00; 

0.00; 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

o.oo; 

0.00 

0.00 

Sub  Total 

0.00 

o.oo 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

~  HW  OA  Reset 

0.00 

0.00 

12.39 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

pmi: 

■  am 

1  Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control 
HW  Boiler;  Night  setback  -  HW 
Boiler 

2  Hot  water  reset  -  HW  Boiler 

4  Alarms  -  HW  Boiler 


0 

0 


0 

2 


3 

0 


$277.00 


$836.00 

$330.00 


G-1034 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY :  AJN/CVWV 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7053 

BUILDING  NAME: 

ENL  BARRACKS  W/AS 

Building  UA: 

7,027; 

CONDITIONED  SOFT:; 

39,675 

System  Type: 

1 

1 

System  Name: 

Small  hot  water  boiler 

1  System  Number: 

BLR-3 

1 

Catagory  Number:  Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

SjBRICK  AND  CMU  BARRACKS 

0000-2400 

iM-F;  SAT-SUN 

1  Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

O: 

0 

0 

_ 0 

0 

_ a 

PRES  STOP: 

24 

24 

24 

24 

; _ ^ 

^4 

24 

REQ  START: 

0 

0 

0 

0 

0 

_ 0 

REQ  STOP: 

24 

24 

24 

24 

_  ^24 

iNwiTsT'"- V  '"1 '  ' 

Motor  HP: 

0.50 

HP  Effic: 

0.65 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

^9/150 

REQUIRED  PRESENT 
:HRA'R  HR/YR 


CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON:; 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLGHRSSAVEPr  0 

HTG  HRS  SAVED: _ 0 

“C/H  HRS  SAVED:  0 


r-'?'::  -'r' \  vVv-’ " '  r  • 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

o" 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7053 


^  BUILDING  NAME:  ENL  BARRy^KS  W/A5 


iSystem  Type: 

System  Name: 

iSmall  hot  water  boiler 

'System  Number: 

|BLR-3 

Schedule  ST/SP 

0.00' 

.00! 

0.00; 

Opt  ST/SP 

O.OOi 

O.OOj 

o.oo; 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

o.oo; 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

4.00 

and  Safety  Alarms 

n- TOTAL  ‘  1 

■  ^  m.k:l 

o-oo;  ■ 

iJ.001 

2 

4 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


0 

0 


0 

0 


0 

2 


3 

0 


$277.00 


$836.00 

$330.00 


$1,443.00 


G-1036 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7053  BUILDING  NAME:  ENL  BARRACKS  W/AS 

Building  UA: 

7,02?;  CONDITIONED  SQFT:i  39,675 

System  Type: 

24 

System  Name: 

Dual  temperature  water  pump 

System  Number: 

DTWP-1 

Category  Number:  IConstruction: 

iUse: 

lOccupancy  HRS: 

Occupancy  Days: 

5  BRICK  AND  CMU 

BARRACKS 

0000-2400 

M-F;  SAT-SUN 

I  Weeks  of  Winter:; 

32 

Weeks  of  Summer:: 

20! 

SUN: 

MOii: 

fuE: 

^  VVED:^ 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

~2A 

_ 2A 

REQ  START: 

0 

0 

0 

0 

_ ^0 

0 

~  \  a 

REQ  STOP: 

24'  , 

24 

_ ^ 

24 

24 

24 

24 

Motor  HP: 


HP  Effic: 

0.71 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

Hours  calculation 

REQUIRED  PRESENT 

HRTTR  HRrrR 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/CHRSON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED:  0 

C/H  HRS  SAVED: 

0 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC:: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

6 

NSUCC: 

0 

DDCCHC:j 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1037 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7053 


BUILDING  NAME:  ENL  BARRACKS  W/AS 

iiiRGf^A^eULATOri  ^ 


iSystem  Type: 
:System  Name: 
ISystem  Number: 


|Dual  temperature  water  pump 
iDTW-1  ^ 


i  Schedule  ST/SP[ 

.00! 

0.00 

0.00| 

:  MBtliflyt 

i  OptST/SP 

0.00; 

0.00 

0.00 

Duty  Cycle: 

0.00! 

0-00! 

0.00 

Demand  Limit 

3.43 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

3.43 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

6.00 

0.00 

“  HWOA  Reset 

0.00 

0-00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


«CJNi^-;^,^l^|PrLICATldNj 


POINTS  i  POINTS  POINTS  .POINTS 


22  Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


$1,418.00 


G-1038 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7053 


Building  UA:| 


System  Type:|24 

System  Name:  Dual  temperature  water  pump 
System  Number:  DTWP-2 


BUILDING  NAME:  ENL  BARRACKS  W/AS 
^027!  I  CONDITIONED  SOFT:  ^ 


Catagory  Number  Construction:  |Use: 

!  SiBRICKANDCMU  BARRACKS 


Occupancy  HRS:  Occupancy  Days: 

^0000^^00  IM-F;  SAT-SUN 


j 

Weeks  of  Winter: 

32! 

' 

Weeks  of  Summer! 

$TeMOPif^ 

?CHEDg 

T "  rr™ 

Sfe' 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

L  0 

0 

o:  L 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24  r 

24 

24 

24 

24 

REQ  START: 

;  a 

~0 

0 

0 

0 

0 

0 

REQ  STOP: 

!  24 

24  i 

24 

24 

24 

24 

<  .  .  -  y  ~  „ 

Motor  HP: 

2.00 

HP  Effic: 

0.78 

Load  Factor: 

0.80 

:<  '-fw  ^T(f 


CFM-HTG: 

_ _ %OA: 

%Area: 

CmLLER^fMT(^^ 

kw-tonT 

S-^CA^NPUT  (BTUH): 
BLRC^  OUTPUT~(BTUH): 


REQUIRED 

NR/YR 


PRESENT 

tiR/YR 


CLG  HRS  ON:, 
HTGHRS  ON: 
H/CHRSON: 

^GHRS  SAVED: 
1^TG  HRS  SAVED: 
“c7h  HRS  SAVED: 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1039 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -04-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7053  BUILDING  NAME:  ENL  BARRACKS  W/AS 


'System  Type: 


24 


■System  Name: 


jDual  temperature  water  pump 


{System  Number: 


DTWP-2 


piSljFUNCTTdNlAi::%' 

■  s--;  tv wItI'Tf 

Ittm 

Schedule  ST/SP 

O.OOi 

.00; 

0.00' 

Opt  ST/SP 

0.00 

o.oo! 

0.00 

Duty  Cycle 

0.00 

o.oo: 

0.00 

Demand  Limit 

3.12 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

3.12 

0.00 

0.00 

Economizer 

0.00 

o.oo; 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

/ 

and  Safety  Alarms 

t  .  TOTAL 

•  •  3.12!  , 

_ _ .  _  _ 

iSS  sis 


'TOINTS-  s.= POINTS'.-?  'pOINTS^i  Spoils 


22 


Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump,  Night  setback  -  DTW  Pump 


1 


1 


$1,418.00 


\  i-V  rj"  ^  ^  : ' 


TOTAL; 


V  4.  _  $1,418.00 


G-1040 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


BLDG;  7053  BUILDING  NAME:  ENL  BARRACKS  W/AS 

i  Building  UA:  7,027:  CONDITiONED  SOFT: 

I  'System  Type:j2'5'"''‘  _  * 

I  System  Name:  Hot  water  radiation  pump 

System  Number:  RAD-1 

'Category  Number:  |Construction:  Use:  _  [Occupancy  HRS: 

^  S^RICK  AND  CMU  BARRACKS  ^  0000-2400 


Occupancy  HRS: 
0000-2400 


1406-001 

16-Sep-95 

AJN/CWW 


39,675 


[Occupancy  Days: 
M-F;  SAT-SUN 


Weeks  of  Winter: 
Weeks  of  Summer: 


BTEMbPERAT 

fN$$ 

CHEDHi 

S lilf; 

5^3N''5a’V\ 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  L 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

^24  ' 

IZ_24 

24: 

24 

REQ  START: 

0 

0 

0  ' 

__ 

0 

REQSTOP: 

24 

24 

24 

_ 24 

24 

24 

Motor  HP: 

0.75 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

8% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED  PRESENT 


HRA'R 

HR/YR 

CLG  HRS  ON:, 

3,360 

3,360 

HTG  HRS  ON: 

5.376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

o" 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

6 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

o' 

OAR: 

5.67 

G-1041 


EMC  NO;  1406-001 
DATE:  16-Sep-95 
PREPARED  BY;  AJN/CWW 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


BLDG:  7053 

BUILDING  NAME:  ENL  BARRACKS  W/AS 

ST5C 

ISystem  Type:  25 

System  Name:  iHot  water  radiation  pump 

; 

ISystem  Number:  |RAD-1 

isaMf«wa« 

;i 

Schedule  ST/SP| 

0.00 

I  .00' 

o.ool 

OptST/SP 

0.00 

O.OOl 

0.00: 

!  Duty  Cycle 

0.00 

o.ool 

o.oo; 

Demand  Limit 

0.00 

O.OOl 

o.oo: 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00, 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

K  ■'  -TOTAL  -  I  -■ 

om 

3.00 

23  Scheduled  start/stop  control  -  HW  10  11  $570.00 

Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 


G-1042 


BUILDING  7086 
UNIT  CHAPEL 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

01-94-D-0033  DATE:  16-Sep-95 

-EY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7086 


Building  UA: 


BUILDING  NAME:  UNIT  CHAPEL 

2,856  CONDITIONED  SOFT:' 


System  Type:|l 5 

System  Name:|SmalI  Single  Zone  air  handling  unit  | 

System  Number:|AHU-1  H 


Catagory  Number:  Construction; 

SiBRICK  AND  CMU 


jUse:  _ _  [Occupancy  HRS: 

CHURCH  ~  i0700-1800 


Weeks  of  Winter! 
Weeks  of  Summer; 


Occupancy  Days; 

"sat-sun” 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

,  0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24; 

24 

' _ 2A 

24 

24 

;  24 

REQ  START: 

9 

0 

0 

_ 0 

a 

0 

10 

REQ  STOP: 

u 

: _ g 

_ _g 

_ g 

"o 

0 

13 

i  ^  . r:;~44'  :  -'y  ,>  , ! 


Motor  HP: 


REQUIRED  PRESENT 

iHR/YR  HR/YR 

CLG  HRS  ON 

160  3,360 

HTG  HRS  ON 

256:  5,376: 

H/C  HRS  ON 

417  8.760' 

clg’hrssaved 

3,200, 

HTG  HRS  SAVED 

5,120 

C/H  HRS  SAVED 

8,343 

HOAUHC: 


HP  Effic: 

0.79 

HOAUH: 

27 

Load  Factor: 

0.80 

COAUHC: 

0.000346 

CFM-HTG: 

5,400 

COAUC: 

0.000915 

CFM-CLG: 

5,400 

HOAOHC: 

71.1 

%OA:: 

30% 

HOAOH: 

114 

%Area: 

67% 

coaohcT 

0.00247 

CHILLER  CAP  (TONS): 

0 

coaocT 

0.00652 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND; 

0.17 

BLR  CAP  OUTPUT  (BTUHiT 

0 

eccT 

0.00032 

ECHC: 

0.000121 

NSUCHC: 

0.000202 

NSUCC: 

0.000533 

DDCCHC: 

0.000586 

DDCCC: 

0.00155 

NSC: 

102000 

ddchT  " 

55700 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR;~  ~ 

5.67 

G-1043 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7086 

BUILDING  NAME:  UNIT  CHAPEL 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1 

1/ 

Schedule  ST/SP 

0.00; 

23,584.00 

227.06 

_ I 

I _ 

!  ~dj^  STfSP 

O.OOi 

691.23' 

0.00; 

Duty  Cycle 

0.00 

0.00; 

0.00 

Demand  Limit 

4.62 

0.00 

0.00' 

Night  Setback 

0.00 

9,100.39 

195.18, 

Sub  Total 

4.62 

33,375.62 

422.24 

Economizer 

0.00 

272.56 

0.00 

Ventilation/Recirculation 

0.00 

170.96 

8.30 

DDC  Control 

0.00 

1,320.01 

106.58 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL 


4.621 


3s,mi4r 


S3r.12; 


3.(K} 


iOMCs; 


:  :f  •  APPLicAiToir"'  do  ' 


POINTS  pOIffTSi  POINTS^  IPpITflSl 


.TS'  'i 


COST 


18 


27 

33 

36 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


1 


0 

0 


2 

1 


0 


0 

0 


1 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 


6  C$2,116.00 


G-1044 


EMC  ENGINEERS,  INC. 


PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7086  BUILDING  NAME:  UNIT  CHAPEL 


Building  UA:| _ 2,856;  CONDITIONED  SOFT:; 


System  Type:j1 


System  Name:!Small  hot  water  boiler 
System  Number:  6LR-1 


8,696 


i^lcMSUILDir 

Category  Number: 

Construction: 

|Use: 

lOccupancy  HRS: 

lOccupancy  Days: 

8 

BRICK  AND  CMU 

CHURCH 

i0700-1800 

SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

OPlRAflN^CHEDULi 

SUN: 

MON: 

WED: 

THUR: 

FRi: 

SAT: 

PRES  START: 

i  0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24  ^ 

24  : 

24 

24 

24 

24 

REQ  START: 

9 

9 

9 

9 

9 

10 

REQ  STOP: 

14 

17 

17 

17 

17 

13 

CONSTANTS 


I 


Motor  HP:  0.00 


HP  Effic: 

0.00 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

1,308,000 

BLR  CAP  OUTPUT  (BTUH): 

907,000 

Pours  cALcuuvnoNs 

...  .  > 

REQUIRED  PRESENT 

I  ;HR/YR 

HRfYR 

CLGHRSON: 

960 

3,360 

HTGHRSON: 

1,536; 

5,376 

H/C  HRS  ON: 

2,503 

8,760 

CLG  HRS  SAVED: 

2,400 

HTG  HRS  SAVED: 

3,840 

C/H  HRS  SAVED: 

6,257 

HOAUHC: 

16.8 

HOAUH: 

27 

COAUHC: 

0-000346 

COAUC: 

0.000915 

HOAOHC: 

71.1 

HOAOH: 

114 

COAOHC: 

0.00247 

COAOC: 

0.00652 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00032 

ECHC: 

0.000121 

NSUCHC: 

'o7o002~02’ 

NSUCC: 

0.000533 

DDCCHC: 

0.000586 

DDCCC: 

0.00155 

NSC: 

102000 

DDCH: 

’  5570"0 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

OAR: 

5.67 

G-1045 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7086 

BUILDING  NAME:  UNIT  CHAPEL 

System  Type: 

il  I 

System  Name: 

Small  hot  water  boiler 

iSystem  Number: 

iBLR-1  i 

Schedule  ST/SP 

I 

i 

0.00 

.00; 

o.oo; 

Opt  ST/SP 

0.00 

0.00' 

0.00| 

Duty  Cycle 

I 

o.oo: 

o.oo: 

o.ooi 

Demand  Limit 

0.00 

0.00; 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

o.oo: 

0.00 

0.00 

Ventilation/Reclrculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

7.42 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

4.00 

and  Safety  Alarms 

r  TOTAL 

7.44 

4.00 

I, UMCS-., 

prUNCTN 

I  i.-'.'Ko 


UMCS  APPLICATION 


DO  V- 

POINTS  POINTS  k)W  POINTS 


COST  :::■ 


1  Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

2  Hot  water  reset  -  HW  Boiler 

4  Alarms  -  HW  Boiler 


TOTAL: 


0 

0 


0 

0 


0 

2 


0 


3 

0 


$277.00 


$836.00 

$330.00 


G-1046 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7086 

BUILDING  NAME:  UNIT  CHAPEL 

Building  UA: 

2,856|  I  CONDITIONED  SOFT:  8,696 

^  ^  ^  . ^ 

. . „ . 

System  Type;l8 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

CH-1  1 

Category  Number: 

Construction:  Use:  |Occupancy  HRS:  lOccupancy  Days: 

8 

BRICK  AND  CMU  CHURCH  0700-1800  iSAT-SUN 

Weeks  of  Winter:  i 

32 

Weeks  of  Summer: 

20 

^YltEMOPEfiAl 

INGSCHEPUl 

WED: 

THUR: 

SAT:"" 

i^UN: 

fAOH: 

TUB: 

PRES  START: 

0 

0 

0 

0 

0  : 

0  _ 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24  _ 

REQ  START:  [ 

9 

0 

ZIZo 

0 

0  _ 

10, 

REQSTOP: 

14 

0 

0 

0 

0  ^ 

0  ^ 

13 

I 


CONSTANTS  :>? 

0.00 

HOAUHC 

16.8 

HP  Effic: 

0.64 

HOAUH 

27 

Load  Factor: 

0.80 

COAUHC 

0.000346 

CFM-HTG: 

0 

COAUC 

0.000915 

CFM-CLG: 

0 

HOAOHC 

71.1 

YoOA: 

0% 

HOAOH 

114 

%Area: 

0% 

COAOHC 

0.00247 

CHILLER  CAP  (TONS): 

20 

COAOC 

0.00652 

^-TON: 

1.10 

DC  DUTY 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC 

0.00032 

ECHC 

0^00121 

MSi 

NSUCHC 

o7o00202 

NSUCC 

0.000533 

\ 

iREQUIRED  PRESENT 

DDCCHC 

0.000586 

HRA^R  HRfYR 

DDCCC 

0.00155 

I  CLG  HRS  ON 

160 

3,360 

NSC 

102000 

HTG  HRS  ON 

256 

5.376, 

DDCH 

55700 

H/C  HRS  ON 

417 

8,760 

OPT 

305 

CHWR 

17.5 

CLG  HRS  SAVED 

3,200 

CNWR 

0 

HTG  HRS  SAVED 

5,120 

OAR 

5.67 

C/H  HRS  SAVED 

8,343 

G-1047 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7086 

BUILDING  NAME:  UNIT  CHAPEL 

'■  '  ''' . '  . . . . 

System  Type: 

8  ! 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

CH-1  I 

Schedule  ST/SP 

0.00 

.oo: 

o.oo: 

'  Opt  ST/SP 

0.00 

o-oo; 

0.00 

Duty  Cycle 

0.00 

0.00| 

0.00 

Demand  Limit 

0.00 

o.oo; 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

350.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

16.83 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

fe-J-TOTAI-  .\,r-  I 

^  3.oo: 

17  Scheduled  start/stop  control  -  DX  10  10  $243.00 

Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


$243.00 


G-1048 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  7086  BUILDING  NAME:  UNIT  CHAPEL 

:  Building  UA::  2,856  CONDITIONED  SOFT:  “  8,6^ 

System  Type;  8  I 

System  Name:  Air  cooled  DX  compressor 
System  Number:’CH-2 


|Catagory  Number:  IConstruction: 

!  2IBRICKANDCMU 

!  Weeks  of  Winter: 

Weeks  of  Summer: 


lUse:  Occupancy  HRS:  'Occupancy  Days: 

ADMINISTRATION  0600-1700 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

_ 24 

ZZi? 

24 

24 

REQ  START: 

!  9 

9 

_ 9 

9 

Z____A 

_ _ a 

10 

REQ  STOP: 

^4 

_ 17 

17 

17 

~  JZ 

_ jt; 

; _ 13 

NSUCHC:  0.000176 

NSUCC:  07000467 

ddcchcT  o.obb~iiT 


'HR/YR  HRTirR  DDCCC:  0.000294 


CLG  HRS  ON: 

960 

3,360 

NSC: 

10900 

HTG  HRS  ON: 

1,536 

5,376 

DDCH: 

32500 

H/C  HRS  ON: 

2,503 

8,760 

OPT: 

305 

CLG  HRS  SAVED:  “ 
HTG  HRS  SAVED: 

C/H  HRS  SAVED: 

2,400 

3,840 

6,257 

CHWR: 

CNWR: 

OAR: 

17.5 

0 

5.67 

G-1049 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7086 


BUILDING  NAME:  UNIT  CHAPEL 

If^gGYCAtcyiAIIDNS^ 


System  Type: 

!8 

System  Name: 

Air  cooled  DX  compressor 

I 

iSystem  Number: 

CH-2 

Schedule  ST/SP! 

o.oo! 

.ool 

0.00; 

Opt  ST/SP 

0.00 

0.00 

o.oo' 

Duty  Cycle! 

o.ooi 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  ^eset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

175.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

8.42 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  T 


;17R.<W:' 


..  %oo; 


TYPICAL  System  l^jNtAN®0ST  su 


i.UMCS-;;?^';' ■  ;  J-T  .fesf 

-  '^MCB^APPLICATtti 
t  'NO. ■■ 


r.’j:  gjSyg::i^l|tCaoW^  romi^l^QimsggEac-- 


17  Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


$243.00 


■  r- i  :-T-5?S  ^ 


G-1050 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7086 


BUILDING  NAME:  UNIT  CHAPEL 


System  Name:!Dual  temperature  water  pump 


System  Number:|DTWP-1 


Category  Number:  {Construction : 

Use: 

iOccupancy  HRS: 

Occupancy  Days: 

SlBRICK  AND  CMU 

CHURCH 

10700-1800 

ISAT-SUN 

Weeks  of  Winter; 


Weeks  of  Summer: 


32 

20 


|gi^MOPgRCTNSSCl4H)UL£ 

Tui:  WED: 

SckL”  ;  «s ' 

THUR: 

a;;™*' 

FRI: 

SAT: 

SUN: 

^  MON: 

PRES  START: 

0: 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

9 

I _ 9 

_ 9 

_ 9 

9 

_ 10 

REQSTOP: 

14 

17 

17 

17 

17 

17 

13 

■  ‘L""M  rC  C-ry  ~'rT:T:P  "  ’ 


T50 

HP  Effic 

0.69 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

PSURS'CALCULATldl 

'  '  ■ 

iREQUIRED  PRESENT 
HRA^R  HRA'R 

CLG  HRS  ON: 

960 

3,360 

HTG  HRS  ON: 

1,536 

5,376 

H/CHRSON: 

2,503 

8,760 

CLG  HRS  SAVED: 

2,400 

HTG  HRS  SAVED: 

3,840 

C/H  HRS  SAVED: 

6,257 

CONSTANTS 

r  '  :r-r ‘r-  : 

HOAUHC: 

16.8 

HOAUH: 

27 

COAUHC: 

0.000346 

COAUC: 

0.000915 

HOAOHC: 

71.1 

HOAOH: 

114 

COAOHC: 

0.00247 

COAOC: 

0.00652 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00032 

ECHC: 

0.000121 

NSUCHC: 

0.000202 

NSUCC: 

0.000533 

,  DDCCHC: 

0.000586 

DDCCC: 

0.00155 

NSC: 

102000 

DDCH: 

55700 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1051 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7086 


BUILDING  NAME:  UNIT  CHAPEL 


System  Type: 

|24 

System  Name: 

iDual  temperature  water  pump 

System  Number: 

lDTWP-1 

|\v  FUNCTIQ^.l 

W^f 

Schedule  ST/SPI 

0.00! 

8.117.96 

o.oo: 

Opt  ST/SPi 

0.00 

395.70 

O.OOp 

Duty  Cycle 

0.00: 

0.00 

0.00 

Demand  Limit 

2.65 

o.oo! 

0.00' 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

2.65 

8,513.67 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

. 0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

t  TOTAL 

a.6S: 

..-Ll.-.: . r... 

8,513.67; 

,  .r '  A  ^ 

"  3.00 

Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


TOTAL: 


$T, 418.00 


$1^i8,00 

“  <  -"vi  : 


G-1052 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7086 


Building  UA: 


BUILDING  NAME:  UNIT  CHAPEL 


CONDITIONED  SOFT: 


System  Type:  24  _ 

System  Name:  Dual  temperature  water  pump 
System  Number:  DTWP-2 


Catagory  Number  Construction: 

juse: 

'Occupancy  HRS: 

Occupancy  Days: 

8  BRICK  AND  CMU 

CHURCH 

0700-1800 

iSAT-SUN 

Weeks  of  Winter: | 
Weeks  of  Summer:! 


"SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

L_  __  q: 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24' 

24 

24 

24 

24 

REQ  START: 

9 

9 

9 

9 

9 

_ 9 

10 

REQ  STOP: 

14 

17 

17 

_ 17 

17 

^7 

13 

^IviotorHP:^ 
HP“Effi(^ 
Load  Factor: 

“  Cfm-HTG: 

CFM-CLG: 
Z  %OA: 

%Area: 

CHIlXEFrCAP  (TONS): 

KW-TON: 
BLR  CAP  INPiJf(BTUH):" 
BLRCA^C^PUf^B^^ 


CLG  HRS  ON:; 
HTG  HRS  ON: 
H/C  HRS  ON: 

CLG  HRS^^VED^ 
"hTG  HRS  SAVED: 
C/H  HRS  SAVED: 


REQUIRED  PRESENT 
HRA^R  HRrrR 

960  3,360 

1,536  ^76 

2,503  ~  8,760 


HOAUHC: 

16.8 

HOAUH: 

27 

COAUHC: 

0.000346 

COAUC: 

0.000915 

HOAOHC: 

71.1 

HOAOH: 

114 

COAOHC: 

0.00247 

COAOC: 

0.00652 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00032 

ECHC: 

0.000121 

NSUCHC: 

0.000202 

NSUCC: 

0.000533 

DDCCHC: 

0.000586 

DDCCC: 

0.00155 

NSC: 

102000 

DDCH: 

55700 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1053 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  7086  BUILDING  NAME:  UNIT  CHAPEL 


System  Type: 

24 

System  Name: 

Dual  temperature  water  pump 

ISystem  Number: 

iDTWP-2 

Schedule  ST/SP 

O.OOl 

4,243.48 

0.00 

Opt  ST/SP 

0-00: 

206.85 

0.00: 

Duty  Cycle 

0.00 

0.00 

0.00^ 

Demand  Limit 

1.38: 

0.00 

0.00: 

Night  Setback 

o.oo: 

0.00 

0.00, 

Sub  Total 

1.38: 

4,450.33 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  f 


•,*'  ■.;3.00' 


TYPieALWsTlHMSift^^swwW 


22  Scheduled  start/stop  control  -  DTW 
Pump;  Optimum  start/stop  -  DTW 
Pump;  Demand  limiting  -  DTW 
Pump;  Night  setback  -  DTW  Pump 


"i .  0  ^  ^“4 


$1,418.00 


"  rC” ' 


G-1054 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7086  BUILDING  NAME:  UNIT  CHAPEL 

I  Building  UA:I  2.856|  CONDITIONED  SOFT: 

I  System  Type:  19  — — — 

I  System  Name:  Fan  coil  unit 

I  System  Number: |fC-1  | 


1406-001 

16-Sep-95 

AJN/CWW 


Catagory  Number:  {Construction: 

2iBRICKANDCMU 


Use: 

ADMINISTRATION 


Occupancy  HRS: 

;0600-1700 


Occupancy  Days: 
M-F 


1  Weeks  of  Winter: 

32 

Weeks  of  Summer:! 

20 

StEMOPiR/ 

^TiN#$ 

V'  "rv^’'';y  .'T 

V™' 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

I  o; 

0 

0: 

0 

0 

0 

PRES  STOP: 

24 

24;  _ 

24 

^  '24  [ 

“  “24 

24 

24 

REQ  START: 

9 

9 

9 

.._9 

9 

10 

REQ  STOP: 

14 

17:  i 

17 

_ 17 

17  ^ 

“"17 

13 

Motor  HP:  l 

HP  Effic:  I 

Load  Factor:'  l 

CFM-HTG:  3, 

CFM-CLG?  S 


_  _ %OA: 

%Area: 

CmLLER  CAP  (TONSyr 
KW-TON: 
BLRC^INPUT  (BTUH): 
BLR  CAP  OUTPUfTBTUHjT 


iREQUIRED 

HRT^ 


PRESENT 

HR/YR 


CLG  HRS  ON:| 
HTgIhRSON: 
H/C  HRS  ON: 


CLG  HRS  SAVED: 

2,400 

HTG  HRS  SAVED: 

3,840 

C/H  HRS  SAVED: 

6,257 

bONSTANtS 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000176 

NSUCC 

0.000467 

DDCCHC 

0.000111 

DDCCC 

0.000294 

NSC 

10900 

DDCH 

32500 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-7055 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT,  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BJ^G:  7M6 


BUILDING  NAME:  UNIT  CHAPEL 


ISystem  Type: 

19 

‘System  Name: 

Fan  coil  unit 

System  Number: 

FC-1 

Schedule  ST/SP 

0.00 

4,243.48 

0.00 

Opt  ST/SP 

0.00 

206.85 

o.oo: 

Duty  Cycle 

0.00 

0.00‘ 

o.oo; 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

3,634.15 

10.27 

Sub  Total 

0.00 

8,084.47 

10.27 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

TOTAL  I 

o.oo; 

D,(K> 

|;  ..^b.vT/.;"k.1g'Oi  '  -  K)INTS'^^-PO] 


20 


Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


1 


TOTAL: 


J-.:  '7 


Av 


1  -  V  2  . 


$1,213.00 


$1,213^. 


G-1056 


BUILDING  7108 

BN  ADMINISTRATION&  CLASSROOMS 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7108 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


Building  UA:| 


2,984i 


CONDITIONED  SOFT: 


12,527 


System  Type:|l0 


System  Name:!Multizone  air  handling  unit 


System  Number:lAHU-1 


Category  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

7iBRICK  ANDCMU 

BATTALION 

0700-1800 

;M-F;  SAT 

Weeks  of  Winter: 


Weeks  of  Summer: 


32 


^YSTM  CipEMfiNG  scHedOle 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

_ 0 

_ 0 

0 

PRES  STOP: 

24 

24 

24 

rzT'M 

_ 24 

24 

REQ  START: 

_ 0 

_ 7 _ 

_ 7 

7 

~~_7 

. .  7 

“  0 

REQ  STOP: 

17 

17 

17 

Motor  HP: 

7.50 

HP  Effic: 

0.83 

Load  Factor: 

0.80 

CFM-HTG: 

7,820 

CFM-CLG: 

7,820 

%OA: 

10% 

%Area: 

100% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

6 

BLR  CAP  OUTPUT  (BTUH): 

0 

CONSTANTS  T  . 


REQUIRED 

HRA^R 


PRESENT 


HRA^R 


CLG  HRS  ON: 


1,000 


3,360 


HTG  HRS  ON: 


1,600 


5,376 


H/C  HRS  ON: 


2,607 


8,760 


CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3,776: 

C/H  HRS  SAVED: 

6,153; 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1057 


EMC  ENGINEERS,  INC, 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/AMS 


BLDG:  7108 

BUILDING  NAME;  BN  ADMIN  &  CLRM 

calculation'Summary  - 

.  . . . !  .v,.-!  .t 

'  .  '  . .  “  "  “ '  ' 

System  Type: 

10 

System  Name: 

iMultizone  air  handling  unit 

System  Number: 

AHU-1 

Schedule  ST/SP  0.00 

34,377.59; 

77.95' 

Opt  ST/SP:  0.00 

1,642.82; 

0.00: 

Duty  Cycle 

0.00 

0.00: 

0.00 

Demand  Limit 

10.99 

0.00 

0.00 

Night  Setback 

0.00 

45,276.54 

109.21 

Sub  Total 

10.99 

81,296.94 

187.16 

Economizer 

0.00 

1,620.83 

0.00 

Ventllation/Recircuiation 

0.00 

61.30 

3.86 

DDC  Control 

0.00 

4,750.37 

89.82 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

5.00 

r;  TOTAL' 

'  10.99” 

87,729,44^ 

280.841 

[  :  J  WPICAt  SYSTEM  ^ 

^U^&'-^>4'”^CS'y^PLICATION  7  '  AO  Dl'  ,  >  AI' 

.‘"I;;  ‘ ' 

iiii 

1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback -AHU 

29  Direct  digital  control  -  MZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

35  Outside  air  damper  economizer 
control  -  MZ  AHU 

40  Maintenance  (filter)  alarm  -  AHU 

fill'll 


0 

0 

0 

0 


7 

1 

0 

0 


0 

0 

0 

1 


8 

0 

2 

0 


p:8 ' 


It 


$348.00 

$3,378.00 

$272.00 

$399.00 

$112.00 

^,509.00 


G-1058 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7108 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


Building  UA:! 


2,984! 


CONDITIONED  SOFT: 


12,527 


System  Type:  126 


System  NameijPump 


System  Number: ICWP-I 


Catagory  Number:  IConstruction: 

Use: 

iOccupancy  HRS: 

iOccupancy  Days: 

tIbrick  and  cmu 

BATTALION 

0700-1800 

iM-F;  SAT 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSTEM  OPEMTING  SCHEDULE 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

*  ZIM 

24 

24 

.ZTIM 

24 

REQ  START: 

ZI' I  0 

_ 

7 

7 

7 

IIIIz 

ZZZa 

REQ  STOP: 

“o 

i7 

17 

17 

17 

"^17 

"  . 0 

Motor  HP: 

1.00 

HP  Effic: 

0.69 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TOri: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH)~: 

0 

''  ! 

REQUIRED 

iHRA^R 

PRESENT 

HRA^R 

CLG  HRS  ON: 

1,000 

3,360 

HTG  HRS  ON: 

1,600 

5,376 

H/C  HRS  ON: 

2,607 

8,760 

CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153 

S' 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1059 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-0-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/AMS 


BLDG:  7108 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


ISystem  Type: 

;26 

System  Name: 

jPump 

‘System  Number: 

lCWP-1 

Schedule  SJfSP 

o.ool 

2,035.33! 

0.00 

Opt  ST/SP 

0.00 

263.04' 

0.00 

Duty  Cycle 

0.00 

o.oo; 

0.00 

Demand  Limit 

0.66 

o.oo; 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.66 

2,298.37 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recircuiation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  '.t 


2.2M.37I 


L-  ■  ■: r?£:-SSii|.£ 


p^lLlmEMPOiNTANi^CpST^UM^^ 


S;|jMCS'APPLllCAtlON3>'-'-"- 


Scheduled  start/stop  control  - 
Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 

TCftAL:  1 


POINTS  POINTS!  POINTS;  JOINTS;:  f 


$386.00 


$386.00 


G-1060 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7108  BUILDING  NAME:  BN  ADMIN  &  CLRM 

Building  UA:;  2,98^  !  CONDITIONED  SOFT:  12,^ 

I _ System  Type:  26 

I _ System  Name:  Pump  , 

System  Number:  HWP-1 


jCatagory  Number;  jConstruction: 

7:brickandcmu 


-a;'',-. ./r ^ ^ --  - ■ 

2^-SiZ.XZJZ  ^  “''<'*  *  .  ‘  " 


i 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

lUse: 

BATTALION 


Occupancy  HRS:  lOccupancy  Days: 

0700-1800  IM-F:  SAT 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

_ 24 

_ 24 

24 

_  _24 

_ 24 

_ 24 

REQ  START: 

0 

^7.  I 

_ z 

7 

^  7 

7 

_ 0 

REQ  STOP: 

0 

77 

_ ^ 

17 

17 

. d 

Motor  HP: 

2.00 

HP  Effic: 

0.69 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

"  0% 

%Area: 

"0^0 

CHILLER  CAP  (TONS): 

0 

KW-fON: 

add 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 


REQUIRED  PRESENT 


HR/YR 

HRrrR 

CLG  HRS  ON: 

1,000 

3,360 

HTG  HRS  ON: 

1,600; 

5.376 

H/C  HRS  ON: 

2,607 

8,760 

cLgTTrs  saved": 

2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

^53 

HOAUHC: 

HOAUH: 


COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1061 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 


BUILDING  7109 

BN  ADMINISTRATION&  CLASSROOMS 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7109 

BUILDING  NAME: 

BN  ADMIN  &  CLRM 

Building  UA: 

3,224  I 

CONDITIONED  SOFT:, 

13,535 

_ 

System  Type: 

11 

System  Name: 

Variable  Air  Volume  air  handling  unit 

1  System  Number: 

AHU-1 

i 

jCatagory  Number:  jConstruction:  jUse: 

Occupancy  HRS: 

lOccupancy  Days: 

i  7  BRICK  AND  CMU  BATTALION 

9700-1800 

iM-F;  SAT 

Weeks  of  Winter::  32 

Weeks  of  Summer:  20 


«CHED 

SUN: 

MON:  TUE: 

\^D: 

THUR: 

FRI:  SAT: 

PRES  START:  ^ 

0  ^ 

0 

0 

_ g 

0 

0 

0 

PRES  STOP:  ^ 

24 

24 

_ 24 

24 

24  ^ 

Hi 

REQ  START:  ^ 

0 

6 

6 

6 

6 

6 

0 

REQSTOP:  ~ 

0 

18 

18 

78  ] 

18 

18 

0 

^ . '''"'^""MotorHP:" 

r."  : 

SiHiil 

10.00 

HP  Effic: 

0.86 

Load  Factor: 

0.80 

CFM-HTG: 

16,950 

CFM-CLG: 

16,950 

%OA: 

0% 

%Area: 

100% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

"o 

wommAwmAWm 

REQUIRED  PRESENT 
HRrfR  HRfYR 

CLG  HRS  ON:: 

1,200 

3,360 

HTG  HRS  ON: 

1,920 

5,376 

H/C  HRS  ON: 

3,129 

8,760 

CLG  HRS  SAVED:  2,160 

HTG  HRS  SAVED: 

C/H  HRS  SAVED:  ~^6^1 


pbN$tAlltS  T-r-V 

Cl-  •  aife-S 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0-000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

its" 

CNWR: 

0 

OAR: 

5.67 

G-1063 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 


BLDG:  7109 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


System  Type: 

11 

jSystem  Name: 

■Variable  Air  Volume  air  handling  unit 

System  Number: 

AHU-1 

KfMe^SSSiHSfc 

iiiiiilfi 

-/ill 

Schedule  ST/SP; 

000 

39,170.59i 

0.00: 

Opt  ST/SP 

0.00 

2,121.49i 

0.00 

Duty  Cycle 

0.00 

O.OOi 

0.00 

Demand  Limit 

14.19 

0.00 

0.00 

Night  Setback 

0.00 

89,821.00 

118.00 

Sub  Total 

14.19 

131,113.09 

118.00 

Economizer 

0.00 

4,215.83 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

12,355.82 

97.04 

HW  OA  Reset 

0.00 

~~  0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

5.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

1  TOTAL  ^  1 

14.1ft 

$.00 

'-//re' 


iFUNCrmi 

Mill 

1  OMCS  APPLICATION 

iiSittSS 

poiN-re 

lliigjg; 

/• 

18 

Scheduled  start/stop  control  -  AHL); 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

32 

Direct  digital  control  -  VAV  AHU 

0 

3 

0 

11 

$3,695.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

36 

Outside  air  damper  economizer 
control  -  AHU 

0 

0 

0 

2 

$399.00 

40 

Maintenance  (filter)  alarm  -  AHU 

0 

0 

1 

0 

$112.00 

p::  'T::,V 

VJ/X' 4  /  ■  i- :/  -  L  - -'t  v  A  Vf  "  <1 

i'rr '  ■' 

'"-.14 '  „il:: 

$4,826.00 

G-1064 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7109  BUILDING  NAME:  BN  ADMIN  &CLRM 

I  Building  UA:j  3,224  CONDITIONED  SQFT^  13,535 


System  Type: 

1  I 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-1 

Catagory  Number: 

Construction:  Use: 

lOccupancy  HRS:  Occupancy  Days: 

7 

I _ 

BRICK  AND  CMU  BATTALION 

0700-1800  :M-F;SAT 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 

SYSTEM  OPERATING  SCHEDULE  i  k 

v'V'kk'Tfkl' 

WED: 

yki ' ''' 

SUN: 

MON: 

TUE: 

THUR: 

FRI: 

PRES  START:  i_ 

0 

0 

0 

_ g 

0 

0 

0 

PRES  STOP:  _ 

24 

24 

24 

LI-  -  Jl 

_ ^ 

24 

24 

REQ  START: 

0 

6 

6 

L  "6 

6 

6 

0 

REQSTOP:  ” 

0 

18 

18 

18 

Ts 

18 

0 

tWPUT$  ^£'1  v'k;.'"  Viki  ^ 

"  ^'""“Motor  HP:" 

"'"^1.50 

HP  Effic: 

0.51 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

3, 437, 500 

BLR  CAP  OUTPUT  (BTUH): 

277'50,000 

ii00SSfcIiM:ATlONs51c 

REQUIRED  PRESENT 
HRA^R  HRA^R 


CLG  HRS  ON: 

1,200 

3,360 

HTG  HRS  ON: 

1,920 

5,376 

H/C  HRS  ON: 

3,129 

8,760 

CLG  HRS  SAVED::  2,160 


HTG  HRS  SAVED: 

3,456 

C/H  HRS  SAVED: 

5,631 

iPONSTANTSk-k-Skk 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

6.000941’ 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH:~ 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/AMS 


System  Type:  ;1 


jSystem  Name: 

iSmall  hot  water  boiler 

jSystem  Number: 

iBLR-1 

Schedule  SJfSP 

o.ooj 

6,126.33| 

0.00 

Opt  STfSP 

0.00; 

540.66I 

0.00' 

Duty  Cycle 

0.00 

0.00; 

0.00, 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

6,666.99 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

19.49 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

4.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

I  TOTAL 

Iff: 

ax ' 

HW  Boiler;  Night  setback  -  HW 
Boiler 

2  Hot  water  reset  -  HW  Boiler  0  0  0  3  $836.00 


Alarms  -  HW  Boiler 


$330.00 


$1,443.00 


G-1066 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALIj\TION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7109 

BUILDING  NAME: 

BN  ADMIN  &  CLRM 

Building  UA: 

3,224 

CONDITIONED  SOFT: 

13,535 

;‘»L5r  0, 

S'/: '' '  £  -Iv- ; 

gllff'vtS 

System  Type; 

6 

System  Name: 

Small  air  cooled  chiller 

System  Number: 

CH-1 

1 

II^PJGAE'iBU'ljEWNG  iifi 

ISSlEf 

Catagory  Number:  Construction; 

iUse: 

Occupancy  HRS: 

pccupancy  Days: 

I  7|BRICKANDCMU 

BATTALION 

0700-1800 

iM-F;  SAT 

Weeks  of  Winter: 

32; 

Weeks  of  Summer: 

20 

SYSTEM  OPERATINS  SCHEDULE  ^  ^ 

SUN: 

MON: 

TUE:  WED: 

THUR: 

FRI:  SAT: 

PRES  START:  i  0 

I  Oi 

0  0 

0 

0;  ;  0 

PRES  STOP:  24 

2A 

24  24 

"24 

24  24 

REQ  START:  0 

6 

6  6 

^  ' 

6  0 

REQ  STOP:  I  0 

18 

18 

18  0 

constants 

Motor  HP: 

2.00 

HOAUHC: 

16.2 

HP  Effic: 

0.69 

HOAUH: 

26.1 

Load  Factor: 

0.80 

COAUHC: 

0.000257 

CFM-HTG: 

0 

COAUC: 

0.00068 

CFM-CLG: 

0 

HOAOHC: 

33T3 

%OA: 

0% 

HOAOH: 

53.5 

%Area: 

0% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS): 

80 

COAOC: 

0.00305 

KW-TON: 

1.10 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

6.00021 

ECHC: 

___^_0Q— 9- 

NSUCHC: 

0.000941 

HOMR$CALCMlA^ 

NSUCC: 

0.00249 

iREQUIRED 

PRESENT 

DDCCHC: 

0.000233 

Ihra'r 

HRA^R 

DDCCC: 

0.000616 

CLG  HRS  ON: 

1,200 

^  3,360 

NSC: 

36600 

HTG  HRS  ON: 

1,920 

5,376 

DDCH: 

30100 

H/C  HRS  ON: 

3,129 

8,760 

i  OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,160 

PKIVA/R* 

r» 

HTG  HRS  SAVED: 

3.456' 

onwK. 

U 

OAR: 

5.67 

C/H  HRS  SAVED; 

5,631 

G-1067 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 


System  Type:  *6 

System  Name: 

[Small  air  cooled  chiller 

System  Number; 

iCH-1 

‘  Schedule  SUSP 

6.00 

fM 

3.754.63! 

0.00 

,:..T  " 

Opt  ST/SP 

0.00 

530.17; 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

^  Demand  Limit 

1.33 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00: 

Sub  Total 

1.33 

4,284.79 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.66^  _ 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

1,400.00 

0.00 

Condenser  Water  Reset 

0.00 

.  0.00 

0.00 

Chiller  Demand  Limit 

67.32 

“  0.00 

0.00 

A  no 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


TOTAL 


$8,651: 


5,684.791 


0.001 


4.00 


W  /COST.v 
il^lNTS  ^INTS 


Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

1 1  Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

16  Alarms  -  Chiller 

42  Chiller  demand  limiting  -  Small  Air 

("■.nnlprl  Chillfir 


0 

1 


0 

0 


2 

0 


0 

0 


$386.00 


$664.00 

$281.00 

$150.00 


G-1068 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY;  AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7109 

BUILDING  NAME:  BN  ADMIN  &  CLRM 

Building  UA: 

3,224  CONDITIONED  SQFT:i  13,535 

BYTEttiHhllF0RMAtiOli^ 

System  Type: 

26 

System  Name: 

Pump  I 

System  Number: 

CWP-1  I 

i 

!Ma$!OT[S 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

_ 

7|BRICK  andcmu 

BATTALION 

0700-1800 

IM-F;  SAT 

Weeks  of  Winter;  32 

Weeks  of  Summer;  20 


Sy^Mdl>ERm>IGS^EDUtE 

SUN: 

MON:  TUE: 

WED:  THUR: 

FFtI: 

SAT: 

PRES  START: 

0 

0 

0 

0  : 

_ Oj 

0 

PRES  STOP:  ^ 

24 

24 

~24 

24 

24 

24 

REQ  START:  I 

0 

6 

6  ~ 

6 

6 

rrd 

0 

REQSTOP: 

0 

18 

18 

18 

Ja 

0 

Motor  HP: 
HP  Effic: 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%OA: 


%Area: 

CHILLER  CAI^(fONS)T 
kW-TON: 
BLR  CAPInPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


7.50 

0.80 

“~0 

0 

“o% 

~'o% 

~0.00 
’  d 
^d 


!  ^^UIRED  PRESENT 

IHRA'R  HR/YR 


CLG  HRS  ON 

1,200  3,360 

HTG  HRS  ON 

1,920  5,376 

H/C  HRS  ON 

3,129  8,760 

CLG  HRS  SAVED: 

2,160 

HTG  HRS  SAVED: 

3,456 

C/H  HRS  SAVED: 

5,631 

~-T*' “ '* 

3'*;'  ‘  f  t 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

“d;o'ood795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

.  . . . .  0 

OAR: 

5.67 

G-1069 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/AMS 


System  Type: 
System  Name: 
iSystem  Number: 


126 

Pump 

~CWP-1 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

4  TOTAL  I 


Schedule  STtSP] 

0.00; 

11,634.37 

0.00 

OptST/SP 

0.00 

1,642.82' 

O.OOj 

Duty  Cycle 

0.00 

0.00 

O.OOl 

Demand  Limit 

4.12 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

4.12 

13,277.18 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recircutation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

o.'oo 

. ~'”o!o{r" 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

«,277.1«: 


TYPICAL  SYSTEMPpINTAI^D  COST  SUMI^ 


■UMCSAPPLICiffic^^''''  "do 


24  Scheduled  start/stop  control  - 

Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


10  1  0 


■'  'i'  distil 


$386.00 


$3^.00 


G-1070 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO; 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE; 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7109 


Building  UA:| 

System  Type:  26 
System  Name:  Pump 
System  Number:  CWP-2 


Catagory  Number:  jConstruction: 

7|BRICK  AND  CMU 

Weeks  of  Winter:! 

Weeks  of  Summer:; 


BUILDING  NAME:  BN  ADMIN  &  CLRM 

3,2"^  ;  CONDITIONED  SOFT:!  13,535 


jUse: 

Ibattalion^ 


Occupancy  MRS:  Occupancy  Days: 

'ctooTsoo  Im-F;  sat  ~~ 


HBlaeiR 

^ttNGSfeHEDU 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI; 

SAT: 

PRES  START: 

0 

0 

0 

0 

_ g 

0 

_ g 

PRES  STOP: 

24 

24 

24 

24 

24  z 

~24 

_ 24 

REQ  START: 

0  i  6 

6 

6 

6 

6' 

. 0 

REQ  STOP: 

0 

18 

18 

18 

18 

_18 

.-'Za 

Motor  HP 

masmmms- 

'  7.50 

HP  Effic 

0.83 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

HOAUHC: 


I 

IREC 

JUIRED  IPRESENT 

Ihra^r  HRA^R 

CLG  HRS  ON: 

1,200 

3,360 

I 

HTG  HRS  ON: 

1,920, 

5,376 

H/C  HRS  ON: 

3.129! 

8,760 

CLG  HRS  SAVED 
^TGHRSSAVED 
C/H  HRS  SA\^ 


HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC:; 

0.00068 

HOAOHC:! 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC:! 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

"~aooo6T6 

NSC: 

36600 

DDCH: 

OPT:: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1071 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS 


BOKB:  7109 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


System  Type: 


;26 


System  Name:  tPump 

[System  Number:  |CWP-2 

Schedule  ST/SP 

0.00 

11,634.37 

0.00 

Opt  ST/SPI 

o.oo: 

1,642.82 

0.00 

Duty  Cycle 

o.oo' 

0.00 

0.00 

Demand  Limit 

4.12 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

4.12 

13,277.18 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

o.oo 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

I  -  -  -;c-: 

.^2| 

'<Vi-  'DI 

K>INTS  POINTS  "^ioiNTSi 


Scheduled  start/stop  control  -  1 

Pump;  Optimum  start/stop  -  Pump; 

Demand  limiting  -  Pump 


Sf/ftfSti:. 

$386.00 


I.'' 


G-1072 


EMC  ENGINEERS,  INC. 


PROJECT  NAMEiEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE; 
PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7109 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


Building  UA:|  3,224;  _  CONDITIONED  SOFT:  13,535 


Weeks  of  Winter: 

32; 

j  Weeks  of  Summer: 

20 

SYSTEM  OPERATING  SCHEDULE 

SUN:  MON:  TUE: 

WED: 

THUR: 

FRI:^^ 

SAT: 

^^1^0 

PRES  START: 

0 

0 

0 

0 

0 

0 

PRES  STOP:  ~ 

24 

24 

24 

24 

_ 24 

IIM 

24 

REQ  START:  ^ 

0 

6 

“~6 

~6 

6 

_ 6 

REQSTOP: 

0 

18 

18 

18 

_ 11 

18 

Q 

Motor  HP:  2.00 


HP  Effic: 

0.69 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED  PRESENT 

iHRTTR  HR/YR 

CLG  HRS  ON: 

1,200;  3,360 

HTG  HRS  ON: 

1,920:  5,376: 

H/C  HRS  ON:; 

3,129  8,760 

CLG  HRS  SAVED: 

2,160 

HTG  HRS  SAVED: 

3,456 

C/H  HRS  SAVED: 

5,631 

idNSTANfSilSaSSSf 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

HS\JCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT:; 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1073 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:DACA  01-94-D-0033 
LOCATION;  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/AMS 


BLDG:  7109 

BUILDING  NAME: 

,fAi;xi!iteiey.cALiwLAT 

BN  ADMIN  &  CLRM 

System  Type: 

26 

System  Name: 

IPump 

'System  Number: 

!HWP-1 

S/^g..FUNCf!6N;J;-  gg-ig- 

Schedule  SUSP 

0.00' 

cWh/yr'^g-x-J; 

5,961.10; 

0.00 

iip®ia 

Opt  SUSP 

0.00 

526.08 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0-00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

6,487.18 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

b.oo 

HW  OA  Reset 

0.00 

aob  ~ 

6.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

/ 

and  Safety  Alarms 

t  TOTAL: 

,  '  6,4«7.‘l«,„g| 

I'tiMcs-if.:: 

lilTOS 


Scheduled  start/stop  control  - 
Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


$386.00 


s;|faaa^#sfai 


G-1074 


fliltii 


BUILDING  7176 

MOTOR  POOL  MAINTENANCE  SHOP 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

09-Dec-95 

CWW 


BLDG:  7176 
j  Building 


BUILDING  NAME:  MOTOR  POOL  MNT  SHOP 


CONDITIONED  SQFT:| 


System  Type:l3 _ 

System  Name:|Smali  steam  boiler 
System  Number: jsLR-l 


Category  Number:  |Construction:  Use: _ 

13IMETAL  PANEL  AND  CMU  IVEH  MAINT  SHOP 


iOccupancy  HRS:  Occupancy  Days: 

VEH  MAINT  SHOP  10700-1800  M-F 


\ 

i 

Weeks  of  Winter: 

32 

— 

Weeks  of  Summer: 

20 

SUN:  MON:  TUE:  WED:  THUR: 


SAT: 


PRES  START:  [ 

0 

0 

0 

0 

0  ^ 

0 

0: 

PRES  STOP:  [ 

24 

24 

24 

24 

24  _ 

24 

24 

REQ  START:  [ 

0 

9 

8 

~~9 

12  _ 

9 

0 

REQSTOP:  [ 

O' 

i  17 

17  ^ 

17 

15  : 

17; 

0 

Motor  HP: 
HP  Efficr 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%OA: 
%Area: 

CHILLER  CAP  (TONS): 

“  KW-TON: 

BLR  CAP  INPUT  (BTUhF 
BLR  CAP  OUTPUT  (BTUH): 


1,250,000. 

ToobTooo 


REQUIR 

ED  L 

HR^TR 

_ i 

CLG  HRS  ON; 

720i 

_ L 

HTG  HRS  ON: 

1,152 

H/C  HRS  ON: 

1,877 

CLG  HRS  SAVED:! 

2,640! 

HTG  HRS  SAVED: 

4,224| 

C/H  HRS  SAVED:^ 

6,883 

HOAUHC 
HOAUH 
COAUHC 
COAUC 
HOAOHC 
HOAOH 
COAOHC 
COAOC 
^DC  DUTY 
DC  DEMAND 
ECC 
ECHO 
NSUCHC 
NSUCC 
DDCCHC 
DDCCC 
NSC 
DDCH 
01^ 
CHWR 
CN^ 
OAR 


0 

~6 

-  -  Q 

0 

0 

0 

0 

0.17 

0.17 

0 

a 

0.000105 

0.000278 

0.00016T 

0.000426 

94300 

40600 

17.5 

~0 

5.67 


G-1075 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION: FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY 


1406-001 

09‘Dec-95 

CWW 


BLDG:  7176 


BUILDING  NAME:  MOTOR  POOL  MNT  SHOP 


\  ."S'-.S  .iT.  LWi,  « 


iSystem  Type: 

3 

iSystem  Name: 

jSmall  steam  boiier 

System  Number: 

iBLR-1 

' 

vt; 

Schedule  ST/SP 

0.00^ 

.00! 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00, 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

~oToo 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

4.00 

and  Safety  Alarms 

i 

Ir -TOTAL 

0.0fl 

. 

G-1076 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7176 

BUILDING  NAME:  MOTOR  POOL  MNT  SHOP 

Building  UA: 

2,032  CONDITIONED  SOFT:' 

System  Type: 

21 

System  Name: 

HW  Unit  heater 

System  Number: 

UH-1 

4,880 


jCatagory  Number: 

Construction: 

!Use: 

Occupancy  HRS: 

Occupancy  Days: 

13 

METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

10700-1800 

iM-F 

Weeks  of  Winter:' 


32 


Weeks  of  Summer: 


20 


PRES  START: 
PRES  STOP: 
REQ  START: 
REQ  STOP: 


pp#s 


SUN: 

MON: 

^  TUE: 

WED: 

THUR: 

fry; '  , 

FRl: 

SAT: 

0 

0 

0 

0 

0 

0 

0 

24 

24 

24 

24 

24 

. . 0 

_ 9_ 

8 

. .  *“9 

12 

9 

0 

_ a 

17 

17 

_ 17 

15 

17 

0 

>-t 

OONSmNTS  y 

■  ."'Sy-'', 


Load  Factor: 

0.80 

CFM-HTG: 

8.250 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

22% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

Rours  calculations  "  -  :  f  • 

. Jv.  V  : :  . 

REQUIRED  PRESENT 

HRTTR  HRA'R 

CLG  HRS  ON:; 

720 

3,360 

HTG  HRS  ON: 

1,152 

5,376 

H/C  HRS  ON: 

1,877 

8,760 

CLG  HRS  SAVED: 

2,640 

HTG  HRS  SAVED: 

4,224 

C/H  HRS  SAVED: 

6,883 

Motor  HP: 

0.50 

HOAUHC: 

0 

HP  Effic: 

0.66 

HOAUH: 

0 

COAUHC: 


COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWRr 

0 

OAR: 

5.67 

G-1077 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  CWW 


BLDG:  7176 

BUILDING  NAME;  MOTOR  POOL  MNT  SHOP 

ItNERGYMLCULlloril  SUMt^RY 

li- 

System  Type:  21 

[System  Name:  HW  Unit  heater 

[System  Number:  UH-1 

Schedule  ST/SP 

0.00 

1,909.76 

0.00 

Opt  ST/SP 

0.00 

137.90 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

42.16 

Sub  Total 

0.00 

2,047.66 

42.16 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0^ 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

i  TOTAL  1 

iiiiiffig 

42.16 

0.(KI 

f-r' 

Sfunctn 

;  ;,TYwcp;sysTEM:^iNf  ;j  jssi: 

3" iOMCSAPPtiCAtlON.*.  '  ■•35?  :  AO'  '  -  .  ..Ms-  -.f-  M 

20 


Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop  • 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


liiilwiwiiP 


- . . . 


$1,213.00 


|1,^3.0d 


G-1078 


BUILDING  7178 

MOTOR  POOL  ADMINISTRATION 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 


.EY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7178 


Building  UA: 


BUILDING  NAME:  MOTOR  POOL  ADMIN 

CONDITIONED  SOFT: 


System  Type:  21 _  ; 

System  Name:  HW  Unit  heater 
System  Number:  UH-1 


W&MMI 


ICatagory  Number:  jConstruction: 

; _ 2iBRICK  AND  CMU 

I  Weeks  of  Winter: 

I - ^ - 

Weeks  of  Summer: 


e:  {Occupancy  HRS:  Occupancy  Days: 


ADMINISTRATION 


i0600-1700 


'SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24" 

24 

24 

24 

24 

24 

REQ  START: 

0 

9 

8 

9 

12 

9 

0 

REQ  STOP: 

0 

~’~T7 

17 

15 

17 

0 

rXNts 

Motor  HP: 

0.08 

HOAUHC: 

0 

HP  Effic: 

0.64 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

600 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

0 

%Area: 

CHILLER  CAP  {foUS)T 

“  kwVton7 

BLR  CAP  INPUtlBTUHyr 
BLR  CAPOUTPUT  (BTUH)? 


_ 

coaocT 

dcIdutyT 

^D^DEMAND:” 

ECC: 


REQUIRED 

iHRrrR 


PRESENT 

IHRA^R 


CLG  HRS  ON: 
HTG  HRS  ON: 
H/C  HRS  ON: 

CLGHRSSAV^^^ 
HTG  HRS  SAVED: 
C/H  HR¥¥aVE[5:‘ 


ECHC: 

0 

NSUCHC: 

0.000176 

NSUCC: 

0.000467 

DDCCHC: 

0.000111 

DDCCC: 

0.000294 

NSC: 

10900 

DDCH: 

32500 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1079 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


BUILDING  NAME:  MOTOR  POOL  ADMIN 


iSystem  Type: 

21  : 

System  Name: 

iHW  Unit  heater 

ISystem  Number: 

!uh-i 

^pSOMCrraipiCft 

iiiliiiiiifiiif 

Schedule  ST/SP 

0.00 

31 5.1  r 

0.00 

Opt  ST/SP: 

0.00 

22.751 

0.00 

Duty  Cycle 

0.00 

0.00; 

0.00 

Demarrd  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

3.52 

Sub  Total 

0.00 

337.86 

3,52 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

/ 

0.00 

and  Safety  Alarms 

f  ■.  TOTAL.. 

E 

0.00 

Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


$1,213.00 


G-1080 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7178 


BUILDING  NAME:  MOTOR  POOL  ADMIN 


Building  UA: 


645 


CONDiTiONED  SQFT:i 


2,480 


System  Type: 


21 


System  Name: 


System  Number! 


HW  Unit  heater 


UH-2 


mmmQW^^ornmi 

Catagory  Number:  Construction: 

!Use: 

lOccupancy  HRS: 

Occupancy  Days: 

2!BRICKANDCMU 

ADMINISTRATION 

0600-1700 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

..y: 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0:  ^ 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9  : 

8 

9 

12  ~ 

9 

0 

REQ  STOP: 

0 

17 

_ 17 

17 

^ 

~l7 

0 

V:  T'  /  ' 

i  li?;'  '  ,  ■  • 

Motor  HP: 

0.08 

HOAUHC 

0 

HP  Effic: 

0.64 

j  HOAUH 

0 

Load  Factor: 

0.80 

COAUHC 

0 

CFM-HTG: 

600 

COAUC 

0 

CFM-CLG: 

0 

HOAOHC 

0 

%OA: 

0% 

HOAOH 

0 

%Area: 

50% 

COAOHC 

0 

CHILLER  CAP  (TONS): 

0 

COAOC 

1 _ _ _ _ 

0 

KW-TON: 

0.00 

DC  DUTY 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC 

0 

ECHC 

o' 

NSUCHC 

0.000176 

p5URS  CALdytATIONS 

.... 

NSUCC 

0.000467 

REQUIRED  PRESENT 

DDCCHC 

0.000111 

MRIYR  IHRA^R 

DDCCC 

0.000294 

CLG  HRS  ON:  720 

3,360 

NSC 

10900 

HTGHRSON:  1,152 

5,376 

DDCH 

32500 

H/CHRSON:  1,877 

8,760 

OPT 

!  305 

CHWR 

17.5 

CLG  HRS  SAVED:  2,640 

CNWR 

0 

HTG  HRS  SAVED:  4,224 

OAR 

5.67 

C/H  HRS  SAVED:  6,883 

G-1081 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7178  BUILDING  NAME:  MOTOR  POOL  ADMIN 

System  Type:  121 

System  Name:  !hW  Unit  heater 

System  Number:  IUH-2 

mm 

Schedule  STASP 

0.00 

315.1l! 

0.00 

- — —  — 

Opt  ST/SP| 

0.00 

22.75| 

o.oo: 

Duty  Cycle 

0.00 

0.00 

0.00, 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

o.oo: 

3.52 

Sub  Total 

0.00 

337.86 

3.52 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

TOTAL  i  ■ 

0.00 

337.86; 

, -7  -3.521  ILW 

>  .  :1'lWci^.^StEMF»(WNT  AND  COST  SUMB^^ 

0MCS'APPLIc4lTbN-  AO  '  '"-DI  AI>  v^iOOST 

<  ■  POINTS  POINTS  ;  points,  points;. 

20 

Scheduled  start/stop  control  - 

1  0 

1  2  $1,213.00 

Unitary  Equip;  Optimum  start/stop  ■ 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


G-1082 


BUILDING  7212 
CO  HQ  BUILDING 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


STUDY  FOR  INSTALLATION  OF  UMCS 


EMC  NO: 
DATE: 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7212 

BUILDING  NAME:  CO  HQ  BLDG 

I  Building  UA^ 

7,306  CONDITIONED  SOFT:;  19,320 

System  Type: 

26  I 

System  Name: 

Pump  i 

System  Number: 

CWP-1  5 

aVPICAi^UlCoiNGM 

jCatagory  Number:  {Construction: 

Use:  Occupancy  HRS:  Occupancy  Days: 

3|BRICK  and  CMU  admin  &  supply  0700-1600 


Weeks  of  Winter:; 

32: 

Weeks  of  Summer: 

20 

SPerAtingjs 

JCHEDUUl-'”-:.!  : 

-T*.. 

“  MON:  TUE:  WED: 

THUR: 

FRI: 

SAT: 

pres  START:  0 

0  0  0 

, _ 

0 

0 

PRES  STOP:  24 

24  24  24 

_ 24 

24 

24 

REQ  START:  0 

6  6  6 

_ 6 

6 

0 

REQ  STOP:  0 

19  19  _19 

_ ^19 

19 

0 

Motor  HP: 

^^3.00 

HOAUHC: 

0 

HP  Effic: 

0:79 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

6 

CFM-CLG: 

0 

HOAOHC: 

0 

;  %OA: 

0% 

HOAOH: 

0 

%Area: 

0% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

6 

COAOC: 

o" 

KW-TON: 

1.10 

DC  DUTY: 

0.17 

'  BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

ai7 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC:i 

0.000226 

BotfRSgAtcOKtlOl 

JS  . 4  ' 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

:  IREQUIRED  PRESENT 

;hr/yr  HR/YR 

; 

DDCCC:' 

0.0000498 

CLG  HRS  ON:i 

1.300;  3,360 

NSC: 

93100 

HTG  HRS  ON:| 

2,080  5,376 

DDCH: 

29900 

H/C  HRS  ON: 

3,389  8,760 

! 

OPT: 

305 

. . 

CHWR: 

17.5 

CLG  HRS  SAVED:: 

2,060 

CNWR: 

_ 

HTG  HRS  SAVED: 

3,296 

OAR: 

5.67 

C/H  HRS  SAVED: 

5,371 

G-1083 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO; 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


BUILDING  NAME:  CO  HQ  BLDG 


System  Type: 


I26 


System  Name: 


'Pump 


System  Number: 


lCWP-1 


kWh/yr 


MH/yr 


Scbedule  ST/SP 

0.00; 

4,668.64: 

0.00: 

Opt  ST/SP 

0.00 

691.23 

0.00; 

Duty  Cycle 

0.00 

OdO^ 

0.00 

Demand  Limit 

1.73 

0.00 

0.00; 

Night  Setback 

0.00 

0.00 

0.00, 

Sub  Total 

1.73 

5,359.87 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

^  HW  OA  Reset 

0.00 

0.00' 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring. 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

1  TOTAL 

p  UMCS  •  r  :,r IV 

t  A”  ■, 

24  Scheduled  start/stop  control  - 

Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


sPOiNTC  poi^ 


1 


1 


$386.00 


G-1084 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7212 


BUILDING  NAME:  CO  HQ  BLDG 


Building  UA; 


7,306: 


CONDITIONED  SOFT: 


19,320 


System  Type: 

19 

System  Name: 

Fan  coil  unit 

System  Number: 

FC-1 

Si” ^ 

Category  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

3!bRICK  AND  CMU 

lADMIN  &  SUPPLY 

0700-1600 

:m-f 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

G^EDUI 

Li;?U'.r 

WED: 

lai 

THUR: 

FRL 

SAT: 

SUN: 

MON: 

TUE: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

_ 24 

24 

24 

_ 24 

24 

24 

REDSTART:  ]] 

0 

~6 

H  e 

6 

II.Z  '6  ; 

6  I 

0 

REQSTOP:  ^ 

0 

19 

.  V  vj;.-  ^ 

'l9 

_ 19 

^"~i9  ' 

„Z3I  Z 

0 

CONSTANTS 


Motor  HP: 


1.00 


HOAUHC: 


HP  Effic: 

0.69 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

7,200 

COAUC: 

0 

CFM-CLG: 

7,200 

HOAOHC: 

0 

%OA: 

20% 

HOAOH: 

0 

%Area: 

37% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 


COAOC: 


KW-TON: 

0.00 

0 

DC  DUTY: 

0T7 

BLR  CAP  INPUT  (BTUH): 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0-000226 

ftOURS  CALCULATIONS  :  i  ^ 

NSUCC: 

0.000598 

REQUIRED  PRESENT 

DDCCHC: 

"~^.000dl¥8 

HWYR  HRIYR 

DDCCC: 

0.0000498 

CLGHRSON: 

1,300 

3,360 

NSC: 

93100 

HTG  HRS  ON: 

2,080 

5.376 

DDCH: 

2¥900 

H/C  HRS  ON: 

3,389 

8,760 

OPT: 

305 

CLG  HRS  SAVED: 

2,060 

HTG  HRS  SAVED: 

3,296 

C/H  HRS  SAVED: 

5,371 

CHWR: 

CNWR: 


OAR: 


17.5 

"  '  0 

"5.67 


G-^1085 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 

LOCATION:  FT  RILEY,  KS 

EMC  NO:  1406-001 

DATE:  16-Sep-95 

PREPARED  BY:  AJN/CWW 

BLDG:  7212 

BUILDING  NAME 

flPlLcUIA" 

CO  HQ  BLDG 

System  Type: 

19 

System  Name: 

Fan  coil  unit  I 

System  Number: 

FC-1 

,  ,  .  . 

iti5PUNom^:« 

Schedule  ST/SP 

0.00! 

4,631.85; 

0.00 

Opt  ST/SP 

0.00; 

263.04: 

0.00; 

Duty  Cycle 

o.oo: 

0.00 

0.00 

Demand  Limit 

0.00 

0.00! 

0.00 

Night  Setback 

0.00 

8,739.23 

251.67 

Sub  Total 

0.00 

13,634.12 

251.67 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

~  DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

TOTAL 

13,634.121 ; 

■  :  ;  rSSK  .V. 


UMCS  APPLICATION 


DO  AO  DI 

POINTS  POliOTS  POINTS  POINTS 


20 


ms 


Scheduled  start/stop  control  -  1 

Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 

---5’— r,*;'  -k'-  “  ■  /-*!  '  ^ — r 


0 


1 


$1,213.00 


G-1086 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  7212 


BUILDING  NAME:  CO  HQ  BLDG 


Building  UA:| 


7,306; 


CONDITiONED  SQFT: 


19,320 


1 

n 

1 

m 

System  Type:! 

16 

;  System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

HV-1 

ICatagory  Number:  jConstruction: 


Use: 


Occupancy  HRS: 


Occupancy  Days: 


3|BRICKANDCMU 

ADMIN  &  SUPPLY 

!0700-1600 

iM-F 

Weeks  of  Winter:: 

32 

Weeks  of  Summer: 

20 

System  oi>iRATiNG^ 

SHEDiit 

SSI 

. ^ ~  S-  SS 

iSUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  ;  0 

0  L 

0 

~0 

0 

0 

0 

PRES  STOP:  ^  24 

24 

24 

_ ^24 

24 

24 

24 

REDSTART:  0 

6, 

6 

. . 6 

6 

6 

0 

REQSTOP:  0 

19 

’  T9 

19 

19 

0 

Motor  HP:  0.50 


HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

2,400 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

16% 

CHILLER  CAP  (TONS): 

6 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HbURSCACCULATlOfte  S 

,  ,2^  .  ;  ""3fea2.- 

Sr,., 

iREQUIRED 

PRESENT 

IHR/YR 

HR/YR 

CLG  HRS  ON:; 

1,300 

3,360 

HTG  HRS  ON:; 

2,080 

5,376 

H/CHRSON:. 

3,389 

8,760 

CLG  HRS  SAVED: 

2,060 

HTG  HRS  SAVED: 

3,296 

C/H  HRS  SAVED: 

5,371; 

CdN$TANT$'-^''iPS;''r'- 

•;  S  "'«  > '  'If'i  s 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

d 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

1  DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

d 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7212 

BUILDING  NAME:  CO  HQ  BLDG 

iSystem  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

Ih\m 

i  Schedule  ST/SP 

0.00 

1,490.19: 

0.00 

— 

Opt  ST/SP 

0-00 

137.90: 

0.00 

_ 

Duty  Cycle| 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

107.47^ 

Sub  Total 

0.00 

1,628.09 

107.47 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

34.52 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

r  TOTAt 

•;  :.1,828,09{  :  /  , , 

I  -UMCS . 
^UNCTN 

I '--no:,'-- 


BMnts' :av 


18 


30 

33 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


1 


0 

0 


0 


0 

0 


1 


3 

0 


4. 


$348.00 


$813.00 

$272.00 


$1,433.00 


G-1088 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7212 


BUILDING  NAME:  CO  HQ  BLDG 


Building  UA:; 


7.306! 


CONDITIONED  SOFT:; 


19,320 


System  Type: 

16  1 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

HV-2 

jCatagory  Number: 

Construction: 

jUse: 

iOccupancy  HRS: 

iOccupancy  Days: 

i  3 

BRICK  ANDCMU 

ADMIN  &  SUPPLY 

0700-1600 

M-F 

Weeks  of  Winter:! 


Weeks  of  Summer:; 


32 

20 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

HTjo  ] 

0 

0 

PRES  STOP: 

24 

24 

24: 

24 

"Z  li  ' 

24 

_ 24 

REQ  START: 

9 

7 

7 

~Z  1  " 

7 

~~10~ 

REQ  STOP: 

13 

21 

21 

2^ 

_1_  21  ] 

21 

19 

a;-;-  ;r«  syfa?  -  ^ - 

i  I  *ti'  P,  5k'  ‘  ' 

Motor  HP: 

0.50 

HOAUHC: 

0 

HP  Effic: 

0.66 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

2,400 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

100% 

HOAOH: 

0 

%Area: 

16% 

COAOHC: 

0 

;  CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

~6 

NSUCHC: 

0.000226 

HOUR&_CALCUUTIONS 

NSUCC: 

0.000598 

to-  .  ^  =  v„  ^ 

t.i \i>S, ^  ^  s  ''  Jl  ? '  v" 

IREQUIRED  PRESENT 

DDCCHC: 

0.0000188 

iHIVYR 

HRA'R 

DDCCC: 

0.0000498 

CLG  HRS  ON: 

1,660^  3,360 

NSC: 

93100 

HTG  HRS  ON: 

2,656  5,376 

DDCH: 

29900 

H/C  HRS  ON: 

4,328,  8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

1,700 

CNWR: 

0 

HTG  HRS  SAVED: 

2,720! 

OAR: 

5.67 

C/H  HRS  SAVED: 

4,432 

G-1089 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG: 


7212 


BUILDING  NAME:  CO  HQ  BLDG 

ENPRM^^^^rOyM^llON  NUMMARY 


System  Type: 

lie 

System  Name: 

iHeating  and  Ventilating  Unit 

System  Number: 

IHV-2 

5*' 

5Ma^r 


-riig,. 


Schedule  ST/SP 


0.00' 


1,229.77 


0.00 


Opt  STASP! 


0.00 


137.90; 


0.00^ 


Duty  Cycle 


0.00 


0.00 


0.00 


Demand  Limit 


0.00 


0.00 


0.00 


0.00 


0.00 


107.47 


Sub  Total 

0.00 

1,367.67 

107.47 

Economizer 

0.00 

0.00 

0.00 

VentilatlonARecirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

34.52 

HW  OA  Fteset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL  1 

Vi  1,367.67^  , 

141*S8| 

■  3.00 

- - 

FlIMCS; 

Wmcm 

r-  no:;'- 


UMCS  AHP|:^’n<|]^' 


iN)INlS  POINTS  POINTS  ^  POINK 


18 


30 

33 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


1 


0 

0 


0 

0 


1 


3 

0 


-MiSM- 

$348.00 


$813.00 

$272.00 


$1^33.00  i 


G-1090 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7212 


BUILDING  NAME:  CO  HQ  BLDG 


Building  UA:j  7.306j  CONDITIONED  SOFT:  1 9,320 

System  Type:|16 _  j 

System  Name:  Heating  and  Ventilating  Unit  | 

System  Number:  HV-3 


iCatagory  Number:  IConstruction: 

I  3!BRICKANDCMLr 

I  Weeks  of  Winter: 

Weeks  of  Summer: 


jUse: 

ADMIN  &  SUPPLY 


lOccupancy  HRS:  {Occupancy  Days: 

-0700-1600  IM-F 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

___s 

0! 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

~  24 

24 

REQ  START: 

_ 0 

6 

6 

6 

^  1]6 

6 

0 

REQ  STOP: 

IZII 

19 

19 

<r- 

19 

_ :l9 

19 

0 

INPUTS 

Motor  HP: 
HPEffic: 
Load  Factor:! 

;  CFM-HTG: 

~  CFM-CLG: 

;  %OAr 

%Area: 

CHrLuER  CAi^(‘TO“r^^^^^^^ 

:  kw-tonT 

BL^CAMNPUf]BfUH)r 
BLR  CAP^TPUTT^UH^ 


dSKSKSK- ’MWi  i 


: 

REQUIRED  PRESENT 

HRA'R  IHRA^R 

CLG  HRS  ON 

1,300  3,360 

HTG  HRS  ON 

2,080!  5,376 

H/C  HRS  ON 

3,389  8,760 

CLG  HRS  SAVED 

2,060  :— 

HTG  HRS  SAVED 

3,296 

C/H  HRS  SAVED 

5,371 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC:! 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1091 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION;  FT.  RILEY,  KS  PREPARED  BY 


1406-001 
1 6-S6p-95 
AJN/CWW 


BLDG:  7212 

BUILDING  NAME;  CO  HQ  BLDG 

System  Type: 

:16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

lHV-3 

Schedule  STfSP] 

O.OOl 

1.490.19; 

0.001 

Opt  STASP; 

0.00: 

137.90 

O.OOj 

Duty  Cycle 

0.00^ 

0.00 

O.OOi 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

107.47 

Sub  Total 

0.00 

1,628.09 

107.47 

Economizer 

0.00 

0.00 

0.00 

VentilationARecirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

34.52 

HW  OA  Reset 

0.00 

0.00 

0-00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

o.od 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

:  total  [ 

-  '  - 

'  14l.98j  -  •  ■  >  3.00 

:  ':'i--.i|Mc^ippLid4poN>Vi 

f -  ;c  ;■;'!■  1 ",. • 


^  pofl»rrs:i-pc)iNfs  pi)ifrE§."r  points 


COST 


18 


30 

33 


Scheduled  start/stop  control  -  AHU;  1 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit  0 

Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 


0 


0 

0 


1 


3 

0 


$348.00 


$813.00 

$272.00 


G-1092 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7212 


BUILDING  NAME:  CO  HQ  BLDG 

i  CONDITIONED  SQFT: 


Building  UA:! _  7,306j  CONDITiONED  SOFT:  _ 19,320 

System  Type:  16 _  | 

System  Name:  Heating  and  Ventilating  Unit  ! 

System  Number:|HV-4 _  I 


lUse: 

Occupancy  HRS: 

Occupancy  Days: 

I  3iBRICKANDCMU 

ADMIN  &  SUPPLY 

I0700-1600 

;M-F 

Weeks  of  Winter: 
Weeks  of  Summer: 


^SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START 

0 

0 

0 

P 

0 

0 

0 

PRES  STOP 

24 

24 

24 

24 

24 

24 

24 

REQ  START 

777  7 0 

6 

6 

7_ 

_ 6 

6 

0 

REQ  STOP 

_  0 

19 

19 

— 

li 

19 

19 

0 

Hi 

►tANtS 

Motor  HP: 

0.50 

HOAUHC: 

0 

HP  Effic: 

0.66 

HOAUH: 

Q 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 
—  CFM^LG 

~  ^oOA: 
%Area: 

CHTlLER  cX^(f  6NS)V 
“kw-ton7 

BLR  CAP  INPUT  (BTUH)? 
BLR  CAP  OUTPUT  (^UH)? 


REQUIRED 

HRIYR 


CLG  HRS  ON: 

1,300 

HTG  HRS  ON: 

2,080 

H/CHRSON: 

3,389 

CLG  HRS  SAVED: 

2^60 

HTG  HRS  SAVED:: 

3,296 

C/H  HRS  SAVED: 

5,371 

PRESENT  I 
HRA^R 

3,360: 
~  5,376’ 

8,760; 


COAUC: 

HOAOHC: 

HOAOH: 

COAOHC: 

COAOC: 
DC  DUTY: 
DC  DEMAND: 
ECC: 
ECHC: 

nsuchcT 

TisuccT 

DDCCHC: 

DDCCC:*^ 

Nscr 

ddch7 

_ 

CHW^ 

CNW^ 

OA^ 


0 

0 

0 

~~~~0 

. .  0^  7 

”  1  ^ 

. .  0 

~~07d00226 

~~a000598 

"0.0000188 

1^0000498 

"~“93ld0 

29900 

l"7-5 

0 

5,67 


G-1093 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  7212 


BUILDING  NAME:  CO  HQ  BLDG 


System  Type: 

!16 

System  Name: 

Heating  and  Ventilating  Unit 

jSystem  Number: 

jHV-4 

I 

Mai 


Schedule  ST/SPi 

0.00 

1,490.19; 

0.00 

OptST/SP 

o.ool 

137.90 

0.(X): 

Duty  Cyclei 

0.00 

0.00 

o.oo; 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

107.47 

Sub  Total 

0.00 

1,628.09 

107.47 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

o.'oo 

34.52 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

o'oo”^ 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

_  TOTAL  I  __i 


^  Mn:  t'*'-.  •'  '--'':'L'',  ,''‘'i^TOT!i!‘  wiiNTs  i^mTs  ..‘A  ,:' , 


I  AO  . '«■::&•■. 

^j^iws  ■:  'points  -  - 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

:: fj rf.; 


$348.00 


$813.00 

$272.00 


G-1094 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7212 


BUILDING  NAME:  CO  HQ  BLDG 


Building  UA:; 


7.306I 


CONDITIONED  SOFT: 


19,320 


IMriNFaraSffiaa 

System  Type: 

26 

System  Name: 

Pump  j 

System  Number: 

HWP-1 

_ _ . . . . . .  „ 

Catagory  Number:  Construction: 

3  BRICK  ANDCMU 


!Use: 


Occupancy  HRS: 


Occupancy  Days: 


ADMIN  &  SUPPLY 


0700-1600 


M-F 


Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


SUN:  MON:  TUE:  WED:  THUR: 


FRI: 


SAT: 


PRES  START: 

0 

0 

0 

0  : 

0 

0 

_ g 

PRES  STOP: 

24 

. . ^  ~ 

_ 24  _ 

24 

24 

24 

24 

REQ  START: 

_ g 

e~ 

6 

6 

6 

0 

REQSTOP:  ” 

0 

19  ~ 

19 

19 

19 

19 

0 

'"•Fi  '  ' 

5.00 

ff''  '  ''  X  '■/'  f 

Motor  HP:'' 

HP  Effic: 

0-82 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CL^ 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

^  BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

pOURSCAliOK 

iiiiS": 

REQUIRED  PRESENT 

HRA'R  HR/YR 

CLG  HRS  ON: 

1.300, 

3,360, 

HTG  HRS  ON: 

2,080 

5,376 

H/C  HRS  ON: 

3,389 

8.760 

iHig 


CLG  HRS  SAVED: 

2,060 

HTG  HRS  SAVED: 

3,296 

!  C/H  HRS  SAVED: 

5,371 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1095 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  7212 

BUILDING  NAME:  CO  HQ  BLDG 

)i@iclL00L!Wt^OWl^P 

System  Type: 

:26 

1 

System  Name: 

jPump 

System  Number: 

HWP-1 

i 

Schedule  ST/SP 
Opt  ST/SPj 
Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ 

Economizer 


Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  I 


12.053.02; 

1,115.34! 

0.00 

0.00 

o7o^ 

13,1  S06" 
0.00 


Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

i3,ts8.3ei 


l-'r^ 


r  0MJSSAW*LlCATiON 


Scheduled  start/stop  control  - 
Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


$386.00 


$386.00 


G-1096 


BUILDING  7215 
BN  HQ  BUILDING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT,  RILEY,  KS  PREPARED  BY:  ajn/cww 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7215 

BUILDING  NAME: 

BN  HQ  BLDG 

Building  UA: 

1.202: 

CONDITIONED  SOFT: 

2,604 

.. 

gVfEIB  INIFl^lUiAtJdNi 

System  Type:  15 

System  Name:|Small  Single  Zone  air  handling  unit 

I 

System  Number: 

AHU-1 

1 

1 

jr"' 

Catagory  Number:  Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

7  BRICK  AND  CMU  IBATTALION 

0700-1800 

IM-F;  SAT 

Weeks  of  Winter:^ 

32 

Weeks  of  Summer: 

20 

iYsfiiifopiRATiN<^QilM 

RCSi 

m3‘ 

SUN: 

MON:  TUE:  WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  0 

0  0  0^ 

0! 

0 

0 

PRES  STOP:  | _ 24 

24  24  24 

24! 

24 

24 

REQ  START:  0 

6  6  6 

6 

6 

_ _g 

REQ  STOP:  '  0 

17  17  17 

17 

17 

_ 0 

CON$TANT5!.  ■  "rt: 

> 

Motor  HP: 

1.00 

HOAUHC: 

16.2 

HP  Effic: 

0.69 

HOAUH: 

26.1 

Load  Factor: 

0.80 

COAUHC: 

0.000257 

CFM-HTG: 

0 

COAUC: 

0.00068 

1  CFM-CLG: 

3,250 

HOAOHC: 

33.3 

%OA: 

0% 

HOAOH: 

53.5 

%Area: 

0% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00305 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

. 0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

'"o 

ECC: 

"~ordoo2i 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

REQUIRED  PRESENT 

DDCCHC: 

0.000233 

HRA^R 

HRATR 

DDCCC: 

0.000616 

CLG  HRS  ON: 

1,100  3,360 

NSC:  ~ 

3660“0 

i  HTG  HRS  ON: 

1,760  5,376 

DDCH: 

30100 

H/C  HRS  ON: 

2,868  8,760 

OPT: 

305 

CLG  HRS  SAVED: 

~  2;260 

CHWR: 

17.5 

CNWR: 

0 

HTG  HRS  SAVED: 

3,616 

OAR: 

5.67 

C/H  HRS  SAVED: 

5,892 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 


1406-001 
1 6-Sep-95 
ajn/cww 


BLDG:  7215 


BUILDING  NAME:  BN  HQ  BLDG 


System  Type: 

15 

ISystem  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  ' 


Schedule  ST/SPi 

0.00' 

1,949.09: 

0.00' 

Opt  ST/SP 

0.00' 

263.04 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.66 

0.00 

0.00 

Night  Setback 

0.00 

18,289.05 

0.00 

Sub  Total 

0.66 

20,501.18 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0,00 

0.00 

0.00 

DDC  Control 

0.00 

2,202.20 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

22,703.38! 


m-  immmwmpmArnmrs^^ 


mm^M 

m<M~ 

fe-NOS 


,  DO....:  AO  •  Al,_-i,.4-,1 

POINTS  POINTS  POINTS  POINTS  : 


-'  -vi'  .COST 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


TOTAL: 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-1098 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY :  ajn/cww 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7215 

BUILDING  NAME: 

BN  HQ  BLDG 

Building  UA: 

1,202  r 

CONDITIONED  SOFT:; 

2,604 

r'C  7’“''  *‘*’7:7' 

~7 "  '7  ^ t '  ;v  "  F  "7  '71 1  '  "• 

System  Type: 

1 

- 1 

System  Name: 

Small  hot  water  boiler 

i 

System  Number: 

BLR-1 

Catagory  Number:  IConstruction: 

Use: 

lOccupancy  HRS: 

Occupancy  Days: 

7  BRICK  AND  CMU 

BATTALION 

0700-1800 

IM-F;  SAT 

!  Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

^YSTEjyi^Ei^TING  SCHEDUI^Eftfe 

' '' ' { '  - .  *  7.'  . ■* 

SUN: 

MON:  TUE: 

WED:  THUR: 

FRI:  SAT: 

PRES  START:  0 

0  0 

0  0 

0  :  0 

PRES  STOP:  24 

24  24 

24  24 

24  24 

REQ  START:  0 

6  6 

6  6 

6  0 

REQ  STOP:  0  17  17 

17  _ 1? 

17  0 

jNPUTGfFTT^ 

/s,,' S  ' 

- 

0.00 

fcONSTANtl  ^  ^  , 

”  Motor  HP: 

HOAUHC: 

16.2 

HP  Effic: 

0.00 

HOAUH: 

26.1 

Load  Factor: 

0.80 

COAUHC: 

0.000257 

CFM-HTG: 

o" 

COAUC: 

0.00068 

CFM-CLG: 

0 

HOAOHC: 

33.3 

%OA: 

0% 

HOAOH: 

53.5 

%Area: 

0% 

COAOHC; 

0.00115 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00305 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

258,000 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

206,400 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

.  0^00941' 

iSi^^jajsiiAfBpN 

NSUCC: 

0.00249 

REQUIRED 

jPRESENT 

DDCCHC: 

0.000233 

IHRATR 

HRA^R 

DDCCC: 

0.000616 

CLG  HRS  ON: 

1,100 

3,360 

NSC: 

36600 

HTG  HRS  ON: 

1,760 

‘  5"^76' 

DDCH: 

30100 

H/C  HRS  ON: 

2,868 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,260 

CNWR: 

0 

HTG  HRS  SAVED: 

3,616 

OAR: 

5.67 

1  C/H  HRS  SAVED: 

5,892 

'  ■  - 

e-io9s 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  ajn/cww 


BLDG:  7215 


BUILDING  NAME;  BN  HQ  BLDG 


ISystem  Type: 

'1 

ISystem  Name: 

iSmall  hot  water  boiler 

'System  Number: 

IBLR-1 

BHI&l  : 

Schedule  STASP| 

0.00 

.00: 

0.00; 

Opt  ST/SP 

0.00 

O.OOi 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0,00 

0,00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

1.46 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

^  TOTAL I  ■ 

0.W; 

^  4*00 

luNcim/ 

|i;.,r-N0.7; 

f  - ;  ;;”TYpicAL  system  :EgtiNT  and 

■,  ■' OMCS APPLICATION  "DO*  “  AO-  \r'C»ST  ' 

1 

Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

2 

0 

0  0 

$277.00 

2 

Hot  water  reset  -  HW  Boiler 

0 

0 

0  3 

$836.00 

4 

Alarms  -  HW  Boiler 

0 

0 

2  0 

$330.00 

.*1 

if.'-  2,,  1): 

wilt 

$1,443.00 

G-1100 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
ajn/cww 


BLDG:  7215 


Building  UA:| 


BUILDING  NAME;  BN  HQ  BLDG 

1,202  CONDITIONED  SOFT: 


System  Type:  8 


System  Name: 

Air  cooled  DX  compressor 

System  Number: 

CH-1 

jCatagory  Number:  jConstruction: 
j _ 7jBRICKANDCMU 

I  Weeks  of  Winter:; 

Weeks  of  Summer: 


Use:  Occupancy  HRS:  Occupancy  Days: 

"  Ibattal ION  ~  io700-i8o6  “m-fTsat”'  ' 


<rr.s..  ■»- , 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

J  ^  24 

'  T?1 

24 

24 

REQ  START: 

0 

6 

6 

""  6 

'^6 

6 

0 

REQ  STOP: 

0 

17 

17 

17 

17 

17 

0 

’ 

REQUIRED  PRESENT 
HR/YR  HIVYR 

CLG  HRS  ON 

1.100  3.36"0 

HTG  HRS  ON 

1,760  5,376 

H/C  HRS  ON 

2,868  8,760 

CLG  HRS  SAVED 

2,260 

HTG  HRS  SAVED 

3,616 

C/H  HRS  SAVED 

5,892 

ippr..  iff 

'1™" 

V-'k'V  " 

s'  ' 'X 'V !, 

Motor  HP 

0.00 

HOAUHC: 

16.2 

HP  Effic 

0.64 

HOAUH: 

26.1 

Load  Factor 

0.80 

COAUHC: 

0.000257 

CFM-HTG 

0 

COAUC: 

0.00068 

CFM-CLG 

0 

HOAOHC: 

33.3 

%OA 

0% 

HOAOH: 

53^5 

%Area 

0% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS) 

8 

COAOC: 

0.00305 

KW-TON 

1.10 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH) 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

0 

ECC: 

0.00021 

ECHC 

NSUCHC 

DDCCHC 

DDCCC 

N^ 

DDCIH 

O^ 

^CHWR 

CNWR 

OAR 


0.0000795 
"”0000941 
~  0.00^9 
0^002^ 
"oboo^ 

^36600 

boTob 

~  .  305 


G-1101 


EMC  ENGINEERS,  INC. 

PROJECT  NAME.-EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  ajn/cww 


BLDG: 


7215 


BUILDING  NAME:  BN  H^Q  BLDG 


System  Type: 
System  Name: 
ISystem  Number: 


Air  cooted  DX  compressor 
lCH-1  ~~~ 


Schedule  ST/SP 

o.oo' 

.00 

0.00 

Opt  ST/SP 

0.00| 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.CM3 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

140.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

6.73 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

y,«.00i  f  y 

3.00 

c-  ./ 3,00 

■;.  UMCS  ,■  ■ 
;FUNCTN : 


\  :^l;iblNTS  POIN^  POINTS  POINTS 


s":'  •. '  - 


Scheduled  start/stop  control  -  DX  1  0  1  0  $243.00 

Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 

iuSiSa‘-St5aSMW.rS-e*4S»;:"Si-;l5ja:fS"'  «aSsa&i»WA'9ia,\P.:-.-.*ss»ss»:;®£fcri3;--s«*&.iM»  5,v..  .. 


G-1102 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
ajn/cww 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7215 


BUILDING  NAME:  BN  HQ  BLDG 


Building  UA:| 


CONDITIONED  SOFT: 


System  Type: 

25  I 

System  Name: 

Hot  water  radiation  pump  | 

System  Number: 

RAD-I  I 

Catagory  Number:  jConstructlon: 

7jBRICK  AND  CMU 

Weeks  of  Winter: | 

Weeks  of  Summer:’ 


|Use:  jOccupancy  HRS:  jOccupancy  Days: 


|Use: 

IbattalionT 


0700-1800 


IM-F;  SAT 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

1  0 

0 

'  0 

0 

_ jO 

o: 

0 

PRES  STOP: 

241 

24 

24 

24 

_24 

■  24 

24 

REQ  START: 

'  0 

6 

6 

_ 6 

6 

6 

0 

REQ  STOP: 

0 

17 

17 

jy 

_ 17  : 

0 

Motor  HP: 
HPEfficr 
Load  Factor: 
CFM-HTG: 
~  CFM-CLG: 

%0^ 

VoArea: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


jREQUIRED 

HRATR 


PRESENT 

IHR/YR 


CLG  HRS  ON: 

i.ioo: 

3.360 

HTG  HRS  ON: 

1,760 

5,376 

H/C  HRS  ON:| 

2,868 

8,760 

CLG  HRS  SAVED:| 
HTG  HRS  SAVED: 
C/H  HRS  SAVED: 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC; 

0.000233 

DDCCC: 

0.000616 

NSC:: 

36600 

DDCH: 

30100 

OPT: 

305’ 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1103 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

ajn/cww 


BUILDING  NAME:  BN  HQ  BLDG 

iWckmmiommimmM 


System  Type: 

25 

System  Name: 

iHot  water  radiation  pump 

System  Number: 

|RAD-1 

-kWh/yr 


Schedule  STISP 

0.00' 

269.75I 

0.00; 

Opt  ST/SP 

0.00' 

22.75; 

0.00 

Duty  Cycle 

o.oo; 

0.00 

0.00 

Demand  Limit 

0.00' 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

292.51 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

b.oo 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 
_ and  Safety  Alarms 

-  TOTAt:  [ 


UMCS  ;  ^4’  -  ' 

'UNGTN-  ^  4-  ?-'OMqS  APPLICATION' '  4:4  T 


iFUNGTN 

P. 


ik)  AO-  ' 

POINTsSPOINTS  P0IN3^  ;i  POINTS 


23  Scheduled  start/stop  control  -  HW  1 

Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 


■-^''iCOST* 


$570.00 


$570.00 


G-1104 


BUILDING  7218 
BN  HQ  BUILDING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/AMS/DEJ 


ENERGY  CALCULATION  PARAMETERS 

BLDG:  7218 

BUILDING  NAME:  BN  HQ  BLDG 

Building  UA:i 

3,007;  CONDITIONED  SOFT: 

12,625 

System  Type:  10 

System  Name:|Multizone  air  handling  unit 

System  Number: ^HU-1 

1 

Category  Number:  ^Construction:  lUse: 

AKin  r'KJII  1  iOATTAI  l/^KI 

Occupancy  HRS:  Occupancy  Days: 

ri~7r\ri  -i  or\r\  'la  r“.  oat 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


|M1lMdPERA"WNG¥c 

hedM 

SUN: 

MON: 

TUE:  WED:  THUR: 

FRI: 

SAT: 

PRES  START:  0 

0 

0 

0  0 

_ 0 

0 

PRES  STOP:  24 

24 

24 

24  24 

24 

_ ^ 

REQ  START:  0 

7 

7 

7  7 

7 

0 

REQ  STOP:  0 

16 

16 

Id  16 

16 

-Q 

eoilsl 

■ants" 

m 

15:^1 

Motor  HP: 

7.50 

HOAUHC: 

16.2 

HP  Effic: 

0.83 

HOAUH: 

26.1 

Load  Factor: 

0.80 

COAUHC: 

0.000257 

CFM-HTG: 

7,820 

COAUC: 

0.00068 

CFM-CLG: 

7,820 

HOAOHC: 

33.3 

%OA: 

15% 

HOAOH: 

53.5 

%Area: 

100% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS): 

0 

COAOC: 

d.doddd 

KW-TON: 

“doo 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

.  d 

DC  DEMAND: 

0.T7 

BLR  CAP  OUTPUT  (BTUH): 

d 

ECC: 

o.ooodi 

ECHC: 

"dddoddod 

. . . . . . . . 

NSUCHC: 

0.000941 

|1011RS  CALCULATIONS 

NSUCC: 

0.00249 

.  ..  /■ .  >.  {...r; . : : 

REQUIRED  PRESENT 

DDCCHC: 

0.000233 

HRA^R 

HRA^R 

DDCCC: 

0.000616 

CLG  HRS  ON: 

900 

3,360 

NSC: 

36600 

HTG  HRS  ON: 

1,440 

5,376 

DDCH: 

30100 

H/C  HRS  ON: 

2,346 

8,760 

OPT: 

305 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

CHWR: 

"CNWR:" 


OAR: 


17.5 

■""d 

drey 


G-1105 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE;  16-Sep-95 

LOCATION;  FT.  RILEY.  KS  PREPARED  BY:  AJN/AMS/DEJ 


BLDG:  7218 

BUILDING  NAME:  BN  HQ  BLDG 

SOMISIIR 

fe'A 

- ‘ . 

. ...  . . 

iSystem  Type: 

jio 

System  Name: 

[Multizone  air  handling  unit 

System  Number: 

^HU-1 

. ^ . . ■"'S" 

i ' '  r- - 

ftHH/yr 

Schedule  ST/SP 

36,478.74j 

121.87 

Opt  ST/SP 

0.00; 

1,642.82' 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

10.99 

0.00 

0.00 

Night  Setback 

0.00 

47,195.03 

110.06 

Sub  Total 

10.99 

85,316.59 

231.93 

Economizer 

0.00 

1,458.75 

0.00 

Ventilation/Recirculation 

0.00 

91.95 

5.80 

DDC  Control 

0.00 

4,275.33 

90.51 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

5.00 

i  TOTAL 

10.99: 

33^,241' 

-  5*00 

fwiorN' 

application  .DO  AO  ■  Dl  '  'VaI  vgi;  COST' 

‘  POINTS  POINTS '■  POmTS  -POMI«'‘--  " 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

29 

Direct  digital  control  -  MZ  AHU 

0 

7 

0 

8 

$3,378.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

35 

Outside  air  damper  economizer 
control  -  MZ  AHU 

0 

0 

0 

2 

$399.00 

40 

Maintenance  (filter)  alarm  -  AHU 

0 

0 

1 

0 

$112.00 

nils 

KliIBBSi' 

> '  "■  - . 

'.'B 

$4, $09.00 

G-1106 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-S6p-95 

AJN/AMS/DEJ 


BLDG:  7218 
I  I 


BUILDING  NAME:  BN  HQ  BLDG 


Building  UA:|  3.007j  !  CONDITIONED  SQFT:| _  12,625; 

System  Type: |l  i 

System  Name:  Small  hot  water  boiler 
System  Number:  BLR-1 


Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

riBRICK  AND  CMU 

BATTALION 

!0700-1800 

iM-F;  SAT 

i 

Weeks  of  Winter: 

32 

1 

Weeks  of  Summer: 

20, 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

,  "  0 

0 

;  0 

0 

o: 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

_ 7 

7 

7 

7 

7 

m."  0 

REQ  STOP: 

0 

16 

16 

16 

16 

16 

0 

Motor  HP 


REQUIRED 

HR/YR 


PRESENT 

HRTfR 


CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

HOAUHC 


HP  Effic: 

0.66 

HOAUH: 

26.1 

Load  Factor: 

0.80 

'  COAUHCri 

0.000257 

CFM-HTG: 

0 

COAUC:! 

0.00068 

CFM-CLG: 

0 

HOAOHC: 

33.3 

%OA: 

0% 

HOAOH: 

53.5 

%Area: 

0% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00305 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

525,000 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

420,000 

ECC: 

0.00021 

ECHC 

NSUCHC 

^NSU^ 

DDCCHC 

~~DDCCC 


CLG  HRS  ON: 

900 

3,360; 

NSC: 

36600 

HTG  HRS  ON: 

1,440, 

5,376' 

DDCH: 

30100 

H/CHRS  ON: 

2,346 

8,760, 

OPT:; 

305 

CHWR 

CNWR 

”~0^ 


0.0000795 

0.000941" 

0.00249 

0.000233 

0.000616 


G-1107 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS/DEJ 


BLDG:  7218 


BUILDING  NAME:  BN  HQ  BLDG 


ISystem  Tyi>e: 
iSystem  Name: 


;Small  hot  water  boiler 


System  Number: 


;blr-i 


Pisifhlyrrv.^-p 

?''ht 

■0- WHftefe-,.:;-'  ■ 

i  Schedule  ST/SP 

0.00| 

3,559.10 

0.00 

!  Opt  ST/SP 

0.00; 

275.79 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

3,834.89 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA~  Reset 

0.00 

0.00 

2.98 

Chilled  Water  Reset 

0-00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

3,834.^] 

v/'-L... ;  <2,88j' 

4*00 

illUNCTN 

t/-,  NO. 


2 

4 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


0 

0 


0 

0 


0 

2 


3 

0 


$277.00 


$836.00 

$330.00 


$1,4M^00 


G-1108 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/AMS/DEJ 


BLDG;  7218 


BUILDING  NAME:  BN  HQ  BLDG 


Building  UA: 


3,007 


CONDITIONED  SOFT: 


12,625 


System  Type: 

6 

System  Name: 

Small  air  cooled  chiller 

System  Number: 

CH-1  1 

jfYPid/&:8CjfflR 

jCatagory  Number: 

Construction: 

lUse: 

Occupancy  HRS:  Occupancy  Days: 

71 

BRICK  AND  CMU 

BATTALION 

0700-1800  IM-F;  SAT 

Weeks  of  Winter:  I 


Weeks  of  Summer: 


20 


^  SUN: 

MON: 

TUE:  - 

Y/ED: 

THUR:^ 

FRI: 

SAT: 

PRES  START: 

O: 

0 

i  o;  : 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

*24 

REQ  START: 

_ 

_ _ 7 

7 

7 

_ 7 

7 

_ g 

REQ  STOP: 

0 

16 

16 

Ts 

i 

Motor  HP 

i.do 

HPEffic 

0.69 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

'  0% 

CHILLER  CAP  (TONS) 

30 

KW-TON 

1.10 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

REQUIRED  IPRESENT 

i 

1 

HRTTR  IhR^TR 

CLG  HRS  ON: 

900 

3,360 

HTG  HRS  ON: 

1 ,440 

5,376 

H/C  HRS  ON: 

2,346 

L_ _ _ _ - 

8,760 

CLG  HRS  SAVED: 

2,460 

HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

~”~6,414 

iCONit^OTjSli 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1109 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS/DEJ 


BLDG:  7218 

BUILDING  NAME: 

BN  HQ  BLDG 

*y«l!l;£NERGY  CALCUiATION  SUMMARY  /f  r 

iSystem  Type:  f6 

ISystem  Name: 

ISmall  air  cooled  chiller 

iSystem  Number: 

ICH-1 

: 

jiassiiasESr 

Millie 

!  Schedule  STASP; 

O.OOi 

2,121.57 

6.00 

Opt  ST/SP' 

OOO! 

263.04 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.66 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.66 

2,384.61 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilatiori/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

oToo 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

525.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

25.25 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

4.00 

and  Safety  Alarms 

r~  '  .TOTAL  '  '^^.v^vv 

a,^.6i;^  , 

lojioaa; 

.  4.00) 

■■msm. 


^  . . . . . . . 

. . ,  ■  i.L^^ipacSAePUCATION 


^ir .  “  .  .  ■ 

it  :i)0  AO 
:?  lOBNftS  POINTS 


DI 
POINTS 


.AI 

POINTS 


iJSlFtfr??''- 


1 0  Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control  ■ 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

1 1  Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

16  Alarms  -  Chiller 

42  Chiller  demand  limiting  -  Small  Air 

Cooled  Chiller 


1 

0 

0 


1 


0 

0 


2 

0 


0 

0 


$386.00 


$664.00 

$281.00 

$150.00 


G-1110 


BUILDING  7220 
CO  HQ  BUILDING 


EMC  ENGINEERS,  INC. 

PROJECT  NAMEiEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE*  16-S6p-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  DJ/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7220 


BUILDING  NAME:  CO  HQ  BLDG 


Building  UA: 


4,949 


CONDITIONED  SOFT: 


18,870 


System  Type:|l 


System  Name: 

Small  hot  water  boiler 

I  System  Number: 

6lr-i 

jCatagory  Number:  jConstruction: 


lUse: 


3|BRICK  ANDCMU 


jOccupancy  HRS: 


ADMIN  &  SUPPLY 


'0700-1600 


Occupancy  Days: 
IM-F 


Weeks  of  Winter: 

32 

j  Weeks  of  Summer: 

20 

^STeWOPEfVVTINgSQHgPVU^^ 

MON;  TUE: 


;xc>: 

SUN: 


WED:  THUR: 


FRI: 


SAT: 


PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP:  ^ 

_ 24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

5 

5 

5 

"  "s  ~ 

0 

REQSTOP:  [ 

0 

_ 17  1 

17 

17 

17 

Hi  ZI 

0 

S^safANfS"  ■  ■' 

Motor  HP:  5.00 

HOAUHC: 

0 

HP  Effic:  0.82 

HOAUH: 

0 

Load  Factor:  0.80 

COAUHC: 

0 

CFM-HTG:  0 

COAUC: 

0 

CFM-CLG:  0 

HOAOHC: 

0 

%OA:  0% 

HOAOH: 

0 

%Area:  0% 

COAOHC: 

0 

CHILLER  CAP  (TONS):  0 

COAOC: 

0 

KW-TON:  0.00 

DC  DUTY; 

0.17 

BLR  CAP  INPUT  (BTUH):  1 ,327,500 

DC  DEMAND:  ~ 

0-17 

BLR  CAP  OUTPUT  (BTUH):  1 ,062,000 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

REQUIRED  PRESENT 

DDCCHC: 

0.0000188 

:hr/yr  HR/YR 

DDCCC: 

0.0000498 

CLGHRSON:  1,200  3,360 

NSC: 

93100 

HTGHRSON:  1.920  5,376 

DDCH: 

29900 

H/CHRSON:  3,129  8,760 

OPT: 

305 

CLG  HRS  SAVED:  2,160 

CHWR: 

17.5 

HTG  HRS  SAVED:  3,456 

CNWR: 

0 

^  C/H  HRS  SAVED:  5,631 

OAR: 

5.67 

G-1111 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 


EMC  NO 
DATE 


1406-001 
1 6-Sep-95 


LOCATION:  FT.  RILEY,  KS 

PREPARED  BY 

:  DJ/AJN 

BLDG:  7220 

BUILDING^ME: 

CO  HQ  BLDG 

iflPpUPIlRlr^#^ 

System  Type:  1 

System  Name:  Small  hot  water  boiler 

System  Number:  lBLR-1 

■gryuwcuCTiiaiaio?  ig 

Schedule  ST/SP 

O.OOl 

12,638.12i 

0.00 

Opt  ST/SP 

o.oo! 

1,115.34 

0-00 

Duty  Cycle 

0.00' 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

13,753.46 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

7.53 

Chilled  Water  Reset 

0.00 

0.00 

6.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

4.00 

Maintenance,  Run  Time, 
and  Safety  Alarms 


ESHtOTftL, 


15,753.4« 


4.00 


2 

4 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


0 

0 


0 

0 


0 

2 


;TOtA£t: 


$277.00 


3  $836.00 

0  $330.00 


3,- 

. ■ 


G-1112 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7220 

BUILDING  NAME:  CO  HQ  BLDG 

Building  UA: 

4,949;  CONDITIONED  SOFT:. 

System  Type: 

6  I 

System  Name: 

Small  air  cooled  chiller 

System  Number: 

CH-1  1 

1406-001 

16-Sep-95 

DJ/AJN 


C:"''  VMS'v 


ICatagory  Number:  jConstruction: 

I  sIbrickandcmiT 

Weeks  of  Winter:! 

Weeks  of  Summer: 


!Use:  iOccupancy  HRS:  Occupancy  Days: 

ADMIN  &  SUPPLY  0700-1600  M-F 


PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


SUN:  MON: 

0  o: 


TUE:  WED:  THUR: 


Motor  HP: 

_  HP  Effic: 

Load  Factor: 
CFM-HTG: 
~~CFM-CLG: 

%C^ 

%Area: 

CHILLER  CAP  (TON^ 
KW-TON: 

bTr”cap1npT^ 

BLR  CAP  OUTPUfTitUH):" 


Kiawiia 


REQUIRED 

!HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON 

:  1,200;  3,360 

HTG  HRS  ON 

1,920  5.376 

H/C  HRS  ON 

3,129  8,760 

CLG  HRS  SAVED 

2,160 

HTG  HRS  SAVED 

3,456 

C/H  HRS  SAVED 

5,631 

constants"'  1 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

ddchT 

29900 

OPT: 

305 

CHWR: 

"  17.5 

CNWR:* 

0 

OAR: 

5.67 

G-1113 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  DJ/AJN 


BLDG:  7220 


BUILDING  NAME:  CO  HQ  BLDG 

ISlgY^npULP>SN\$UVMARY 


System  Type:  ‘6 

System  Name: 

Small  air  cooled  chiller 

[System  Number: 

iCH-1 

Schedule  STfSP 

0.00| 

4,895.271 

0.00 

Opt  ST/SP 

0.00- 

691.23: 

o.oo: 

Duty  Cycle 

0.00 

0.00 

o.oo; 

Demand  Limit 

1.73 

o.oo: 

0.00 

Night  Setback 

0.00 

0.00 

0.00; 

Sub  Total 

1.73 

5,586.50 

0.00 

Economizer 

0.00 

0.00 

0.00 

VentilatlonARecIrculation 

0-00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00, 

0.00 

~6w 

Chilled  Water  Reset 

0.00 

1,137.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

54.70 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

|j  TOTAL  I 

'  56.43I 

-  -  0  'i/  - " 

'  _ _ L_  '  '  ' - w-: - 

;  4*00 

TYPICAL  SYSTEM  I^INt  ANDMSTlsyM 


(■"..■■.i.  ■;  -y  '  . 

UMCS  APPLICATION  >  :  DO 


AQ 


L-,  K  'L 


DI 


POINTS  POINTS  POINTS'  JOINTS 


10 


11 

16 

42 


Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

Alarms  -  Chiller 


Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 


0 

1 


0 

0 


2 

0 


0 

0 


COST 


$386.00 


$664.00 

$281.00 

$150.00 


$1,481.00 


G-1114 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

DJ/AJN 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7220 

BUILDING  NAME: 

CO  HQ  BLDG 

I  Building  UA: 

4,949 

CONDITIONED  SOFT: 

18,870 

t 

■ 

System  Type: 

19 

1  System  Name: 

Fan  coil  unit 

i 

1  System  Number: 

FC-1 

! 

w%rr""“  - 

jCatagory  Number:  jConstruction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

sIbrickandcmu 

ADMIN  &  SUPPLY 

0700-1600 

Tm-f 

Weeks  of  Winter:! 
Weeks  of  Summer:; 


stilMiS 

JHiDUi 

f.'  / 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

_ M 

24 

24 

24 

REQ  START: 

0 

5 

~5 

_ 5 

5 

0 

REQ  STOP: 

0 

17 

17 

17 

ri  _  iz 

17 

0 

Motor  HP: 
HP  Effi^ 
Load  Factor: 
OTVMHTa 
CFM-CLG: 

%6aT 

%Area: 

CHILLER  CAP  (TONS): 

kwTonT 
^BLR  CAP  INPUf7BTUH)T 
BLR  CAP  OUT PUY (BTUH): 


REQUIRED 

HR/YR 


IPRESENT 

HRA^R 


!  CLG  HRS  ON 

1,200  3,360 

HTG  HRS  ON 

1,920!  5,376 

H/C  HRS  ON 

3,129  8,760 

CLG  HRS  SAVED 

2,160 

HTG  HRS  SAVED 

~^456 

C/H  HRS  SAVED 

5,631 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH; 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

I  DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

^93^00 

DDCH: 

29900 

OPT: 

305 

CHWR: 

. Tt5 

CNWR: 

0 

OAR: 

5.67 

G-1115 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  DJ/AJN 


BLDG^  722^^ 

BUILDING  NAME:  CO  HQ  BLDG 

ISystem  Type: 

|19 

jSystem  Name: 

|Fan  coil  unit 

System  Number: 

iFC-1 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

'  TOTAL 


^■*170.481' 


j  Schedule  STiSP' 

0.00: 

4,856.70 

0.00; 

Opt  ST/SP! 

0.00: 

263.04; 

0.00| 

Duty  Cycle 

0.00 

0.00 

0.00: 

_ _ ^ _ 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

9,163.46; 

170.48; 

Sub  Total 

0.00 

14,283.20; 

170.48 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00: 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00; 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

L'UMCS;:' 

IrUNCtN:: 

fc'NO.  ' 


■ :  > '  ■  ;c6st;  i: 


:^3DNtS  I^^INTS  POINTS  POINTS 


Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop  • 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


$1,213.00 


$1,213.00 


G-1116 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  DJ/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7220 


BUILDING  NAME;  CO  HQ  BLDG 


Building  UA: 


4,949: 


CONDITIONED  SOFT: 


18,870 


System  Type:ll  6  i 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

HV-1  j 

Category  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

3 

BRICK  AND  CMU 

ADMIN  &  SUPPLY 

10700-1600 

;M-F 

Weeks  of  Winter: 

32i 

Weeks  of  Summer: 

20 

gYSflir^EFCT^ 

Mass 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

1  0 

0 

0 

_ g 

_ g 

0 

0 

PRES  STOP: 

_ 24 

24 

24 

^7124 

24  “ 

24 

24 

REQ  START: 

_ 0 

_ 5  _ 

_ 5 

_ 5 

_ 5  [ 

0 

REQ  STOP: 

'  0 

17 

_ 17 

17  ^ 

0 

pSKt, 


Motor  HP: 


HP  Effic: 


0.50 

0.66 


Load  Factor: 

0.80 

CFM-HTG: 

2,400 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

16% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

pMRS^LculAfjONS 

;i,7rVMV,;7'"7. 

REQUIRED 

PRESENT 

HRATR 

HRTTR 

CLG  HRS  ON: 

1,200 

3,360 

HTG  HRS  ON: 

1,920 

5,376 

H/CHRSON: 

3,129 

8,760 

CLG  HRS  SAVED: 

2,160 

HTG  HRS  SAVED: 

3,456 

C/H  HRS  SAVED: 

5,631 

CONigTAHtS''^ 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000226 

NSUCC 

.  0000598 

DDCCHC 

0.0000188 

DDCCC 

0.0000498 

NSC 

93100 

DDCH 

29900 

OPT 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-1117 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION :  FT.  Rl  LEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

DJ/AJN 


BLDG:  7220 


BUILDING  NAME;  CO  HQ  BLDG 


System  Type: 


!16 


System  Name: 

jHeating  and  Ventilating  Unit  i 

System  Number: 

|hv-i 

i 

Schedule  STtSP\ 

0.00 

1,562.53: 

o.oo; 

OptST/SP| 

0.00 

137.90: 

o.oo: 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

72.80 

Sub  Total 

0.00 

1,700.43 

72.80 

Economizer; 

0.00 

0.00 

0.00 

Venti  lation/Reci  rculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

23.38 

HW  OA  Reset 

0.00 

o.oo; 

0.00 

Chilled  Water  Reset 

0.00 

0.00' 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

i 

■;  TOTAL  1 

'V,. 06.181  \ 

3.tK) 

18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


0 

0 


IS 


•  TOTAL:  1 

-."I;  ^  S'  '  "  '  ^  * 


;s# 


0 

0 


3 

0 


$348.00 


$813.00 

$272.00 


$1,433.00 


G-1118 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  DJ/AJN 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7220  BUILDING  NAME:  CO  HQ  BLDG 

Building  UA:|  4,949'  CONDITIONED  SQFT:j  ^18^ 

System  Ty pe:!l  6^'^  ^  j 

System  Name:|Heating  and  Ventilating  Unit  | 

System  Number:|HV«2  ~| 

[Catagory  Number:  [Construction: _  iuse:  lOccupancy  HRS:  bccupancy  Days: 


Catagory  Number:  Construction: 

3BRICK  AND  CMU 


ADMIN  &  SUPPLY 


10700-1600 


Weeks  of  Winter:! 
Weeks  of  Summer: 


SAT: 


PRES  START:  [ 

o; 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24  : 

24 

24 

24 

24 

REQ  START:  [ 

o; 

_ 5 

5 

5 

_  _ 

___5 

~™““o 

REQSTOP:  [ 

0 

"~i7 

17  " 

17 

_ 17  _ 

~l’7 

_ 0 

3-' '  \ 


Motor  HP: 


HP  Effic: 

0.66 

' 

Load  Factor: 

0.80 

CFM-HTG: 

2,400 

CFM-CLG: 

0 

_  %OA: 

%Area: 

CHILLER  CANTONS): 

I^tonT 

BLR  CAP  INPUT  (BfUH)7 
~BLR  CAP  OUTPUT  (BTUH): 


gEqUjRED 

HRTTR 


PRESENT 

HRA^R 


CLG  HRS  ON 

1,200  3,360 

HTG  HRS  ON 

1,920  5,376 

H/C  HRS  ON 

3,129  8.760 

CLG  HRS  SAVED 

2,160 

HTG  HRS  SAVED 

3,456 

C/H  HRS  SAVED 

5,631 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

1^5 

CNWR: 

0 

OAR: 

5^.67 

G-1119 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01  -94-0-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 
1 6-Sep-95 
DJ/AJN 


BUILDING  NAME:  CO  HQ  BLDG 


lRIPS'IS''?.?:;-*' 


System  Type:  16 

iSystem  Name:  iHeating  and  Ventilating  Unit  I 

{System  Number:  iHV-2 

Schedule  ST/SP 

o.oo! 

1,562.53; 

O.OO 

Opt  STASPi 

0.00, 

137.90 

o.oo: 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

72.80 

Sub  Total 

0.00 

1,700.43 

72.80 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

23.38 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

:  -  -•  TOTAL  1  ■:1  : 

I'lJMCS" 
|tJN,CTN 
NO. 


30 

33 


Scheduled  start/stop  control  -  AHU 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


0 

0 


3 

0 


5  TOTAL: 


$348.00 


$813.00 

$272.00 


$1,433.00 


G-1120 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
DJ/AJN 


BLDG:  7220  BUILDING  NAME:  CO  HQ  BLDG 

I  Building  UA:|  4,949^  CONDITIONED  S^T:i  18,870 

i  System  Type:  16  _ _  j 

I _ System  Name:  Heating  and  Ventilating  Unit  | 

I  System  Number:  HV-3  j 


ICatagory  Number:  {Construction: 

; _ 3jBRiCK  AND  CMU 

Weeks  of  Winter: 

Weeks  of  Summer: 


Use: 

ADMIN  &  SUPPLY 


Occupancy  HRS: 
0700-1600  ^  ~ 


Occupancy  Days: 

Im^f 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

_ 0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

_ 24 

24 

_ _24 

24 

REQ  START: 

0 

5 

5 

5 

0 

REQ  STOP: 

0 

17 

17 

17 

17 

17 

0 

.S: 

Motor  HP: 

0.50 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

2,400 

CFM-CLG: 

0 

____ 

%bA: 

%Area: 

16% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

CLG  HRS  ON 

1,200 

3,360 

HTG  HRS  ON 

1,920 

5,376 

H/C  HRS  ON 

3,129 

8,760 

CLG  HRS  SAVED 

2,160 

HTG  HRS  SAVED 

3,456 

C/H  HRS  SAVED 

5,631 

CbNSTANfg'Ul.^S' 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1121 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  DJ/AJN 


BLDG:  7220 


BUILDING  NAME;  CO  HQ  BLDG 


ISystefn  Type: 

16 

iSystem  Name: 

iHeating  and  Ventilating  Unit 

i 

jSystem  Number: 

HV-3 

i 

! 

E"  aBKafiiTcffistei  iSiM 

|“  Schedule  ST/SP' 

o.oo! 

1,562.53| 

0.00' 

Opt  ST/SP 

o.oo! 

137.90; 

0.00 

Duty  Cycle: 

0.00; 

0.00 

0-00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

72.80 

Sub  Total 

0.00 

1,700.43 

72.80 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

23.38 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

r-  TOTALS.  •I',-. 

v:-.;  ->>  3^00 

j  '  r  - 7”  ^- ' 


UMCS  APPLICATION 


DO  AO 

POINTS  jpOlNTS 


isr ::  >--iAi'‘  ”  ■-  'Xost.-;', 

^nirrs  poinips 


30 

33 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


1 


0 

0 


0 


1 


$348.00 


3  $813.00 

0  $272.00 


:$1,433.00 


G-1122 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT,  RILEY,  KS  PREPARED  BY; 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

DJ/AJN 


BLDG:  7220  BUILDING  NAME:  CO  HQ  BLDG 

Building  UA:|  4^^  CONDITiONED  SOFT:  18,^0“ 

System  type:  16 

!  System  Name:  Heating  and  Ventilating  Unit 

r  System  Number:|HV-4 


Catagory  Number:  Construction: 

3  BRICK  AND  CMU 


Weeks  of  Winter: 
Weeks  of  Summer: 


Use: 

ADMIN  &  SUPPLY 


Occupancy  HRS:  iOccupancy  Days: 

1)700-1600 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRl: 

SAT: 

PRES  START: 

0 

!  0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

_ 24 

24 

~ 

_ 24 

REQ  START: 

0 

5 

5 

_ 5 

5 

0 

REQ  STOP: 

0 

17 

17 

' 17 

. *17” 

17 

0 

Inputs 


Motor  HP: 


HOAUH^: 


HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

2,400 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

16% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CApIn Wt~ [BTUHjT” 

. ^ 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

6 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 


0 


ECC: 


0 


ECHC: 


0 


NSUCHC:,  0.000226 

NSUCC:  "““noToOOS^ 


REQUIRED  PRESENT 
HR/YR  HRrrR 


CLG  HRS  ON:; 

1.200 

3,360 

HTG  HRS  ON: 

1,920 

5,376 

H/C  HRS  ON: 

3,129 

8,760 

CLG  HRS  SAVED:  2,160 

HTG  HRS  SAVED:  3,456 

c7h  HRS  SAVED:  5,631 


DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1123 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  DJ/AJN 


BLDG:  7220 


BUILDING  NAME;  CO  HQ  BLDG 


System  Type: 

16 

System  Name: 

iHeating  and  Ventilating  Unit 

: 

iSystem  Number: 

jHV-4 

! 

gagPOMiigiiiMaS^ 

'^■mm '  V  .ei' 

Schedule  ST/SP| 

0.00; 

1,562.53] 

0.00' 

Opt  ST/SP^ 

0.00: 

137.90; 

O.OOi 

Duty  Cycle 

0.00; 

0.00 

0.00: 

Demand  Limit 

0.00 

0.00 

0.00; 

Night  Setback 

0.00 

0.00 

72.801 

Sub  Total 

0.00 

1,700.43 

72.80 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

23.38 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

I  TOTAL 

0,00}*- 

:  ijmAm 

96.181"  -  *  %3.96! 

imics  APPLicATipNCl '  ^ 


^  i-  <*.S  j  ^  > 


^INTS  POI^  kJB^TS^i  POINTS 


18 


30 

33 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

. TOTAL:"! 


0 

0 


0 

0 


3 

0 


$348.00 


$813.00 

$272.00 


$1,433.00 


G-1124 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  DJ/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7220 


BUILDING  NAME:  CO  HQ  BLDG 


Building  UA: 


4,949: 


CONDITIONED  SOFT: 


18,870 


System  Type: 


26 


System  Name: 


System  Number: 


Pump 


HWP-1 


Category  Number:  jConstruction: 

[Use: 

Occupancy  HRS: 

jOccupancy  Days: 

3|BRlCKAND  CMU 

ADMIN  &  SUPPLY 

I0700-1600 

m-f 

Weeks  of  Winter:! 


Weeks  of  Summer:! 


32 

20 


iYSTEM  OPEl^flNG  SCHEDULE 


.SUN:  MON:  TUE:  WED:  THUR:  FRI:  SAT: 


PRES  START:  7 

0  1 

o' 

0 

0 

0 

0 

0 

PRES  STOP:  ~ 

24  L_ 

24  : 

24 

24 

24 

24 

24 

REQ  START: 

0  L 

5 

5 

_ 5  _ 

5  _ 

0 

REQSTOP: 

0  ^ 

17 

17 

_ 17 

III!  I 

17 

~~~6 

|NWf$ 


I 

,<  ¥ 


Motor  HP: 


HP  Effic: 


Load  Factor:  I 

~  cfm-htg7 

I  T  %0^ 

%Area: 

CmLLEFTCAP  (TONST^ 

k^^onT 
~BLR  CApTn pT^^ 

BLR  C^o’uTRJtIbTUH): 


“^3.00 

“072 

0.80' 

Q 

0 

~6% 

0% 

0 

~o.oo 

0 


REQUIRED  PRESENT 
HRA'R  iHRA^R 


CLG  HRS  ON 

1,200  3,360 

HTG  HRS  ON 

1,920  5,376 

H/C  HRS  ON 

3,129  8,760 

CLG  HRS  SAVED 

2,160 

HTG  HRS  SAVED 

3,456 

C/H  HRS  SAVED 

5,631 

pONSIANTS  "s 

jrsc.' 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1125 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  DJ/AJN 


BLDG:  7220 

BUILDING  NAME:  CO  HQ  BLDG 

•System  Type: 

I26 

System  Name: 

iPump 

iSystem  Number: 

!HWP-1 

L-i,  '-t'. 


\  Schedule  SUSP 

O.OO! 

8,654.02 

0.00; 

Opt  SVSP 

0.00: 

763.74 

0.00| 

Duty  Cycle 

0.00, 

0.00 

o.oo; 

Demand  Limit 

0.00’ 

0.00 

0.00' 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

9,417.75 

0.00 

Economizer 

0.00 

0.00 

0.00 

Venti  lation/Reci  rculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  1 


M17,75 


24  Scheduled  start/stop  control  - 

Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


■POINTS,  ■  ■  pdiNis- 


^ -.COSTr ' 


i'i-l'o'iiiMliSiiS* 


$386.00 


G-1126 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

DJ/AJN 


BLDG:  7220 


BUILDING  NAME:  CO  HQ  BLDG 


Building  UA: 


4.949, 


CONDITIONED  SOFT: 


18,870 


System  Type:  26 


System  Name:  Pump 


System  Number:  HWP-1 

Category  Number:  jConstruction: 

jUse: 

Occupancy  HRS:  Occupancy  Days: 

3jBRICKANDCMU 

ADMIN  &  SUPPLY 

10700-1600  iM-F 

Weeks  of  Winter: I 


32 


Weeks  of  Summer: 

20 

. . . . 

^  - r-< 

ISYSTERliJPElRAI 

iMisjSM 

2HEOUC 

'K®  1“ 

iTmw- 

SUN: 

MON: 

. TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0' 

0 

0 

0 

Z~~A  1 

0  , 

0 

PRES  STOP:  ” 

24  i 

24 

24 

24 

24 

24 

REQ  START:  I 

0 

5 

5 

5 

. . 5 

5 

0 

REQSTOP:  ~ 

0  : 

17 

17 

17 

: 

_ ___0 

Motor  HP: 


3.00 


HP  Effic: 

0.79 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

;  BLR  CAP  OUTPUT  (BTUH): 

0 

lolliCALCUlAffONi: 

REQUIRED  j 

PRESENT 

HRA^R 

HRA'R 

CLG  HRS  ON: 

1,200 

3,360 

HTG  HRS  ON: 

1,920 

5,376 

H/C  HRS  ON: 

3,129 

8,760' 

CLG  HRS  SAVED: 

2,160 

HTG  HRS  SAVED: 

3,456, 

C/H  HRS  SAVED: 

5,631 

1: 

1 

fl'i'.V 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000226 

NSUCC 

0.000598 

DDCCHC 

0.0000188 

DDCCC 

0.0000498 

NSC 

93100 

DDCH 

29900 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-1127 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 


1406-001 

16-Sep-95 

DJ/AJN 


System  Type: 
iSystem  Name: 
iSystem  Number: 


BUILDING  NAME:  CO  HQ  BLDG 


'/I' 


Schedule  STfSP 

0.00 

7,832.43! 

o.ool 

OptST/SP 

0.00 

691.23 

0.00 

Duty  Cycle^ 

0.00; 

0.00 

0.00; 

Demand  Limit 

0.00 

0.00; 

0.00 

Night  Setback 

0.00' 

0.00 

0.00 

Sub  Total 

o.oo; 

8,523.66 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00, 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0,00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

TOTAL 


8,523.66; 


TYPICAL  SYSTEIi^PpINT  ANp^O^SUMjWU^  »  ^  i:| 


lI>QINT&k£POll^a;ROWTS;t::J^^ 


24  Scheduled  start/stop  control  - 

Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


$386.00 


rTOTAtti 


$386.00 


G-1128 


BUILDING  7243 

ADMINISTRATION  &  SUPPLY  BUILDING 


EMC  ENGINEERS,  INC. 

PROJECT  NAMEiEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


Motor  HP: 

Too 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

6.00 

BLR  CAP  INPUT  (BTUH): 

1,063,000 

BLR  CAP  OUTPUT  (BTUhi):  850,000 


Hours  cALcuLATiows fl; 


REQUIRED  PRESENT 
HR/YR  HRnrR 


CLG  HRS  ON 

1,000  3,360 

HTG  HRS  ON 

1 ,600  5,376 

H/C  HRS  ON 

2,607  8,760 

CLG  HRS  SAVED 

2,360 

HTG  HRS  SAVED 

3,776 

C/H  HRS  SAVED 

6,153 

" " .  rt''"'"-'-’'.  ''''  V'  ' " 

CONSTANT^  • 

HOAUHC: 

'  0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

oar— 

5^7 

G-1129 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO;  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION;  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

BLDG-  7243  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

til 


System  Type: 

1 

iSystem  Name:  ISmall  hot  water  boiler 

iSystem  Number: 

BLR-1 

. 

p'r-l-  ^ 

mmmmmmm  mm 

Schedule  ST/SP 

o.ooj 

3,414.42| 

0.00 

!  OptST/sF 

0.00' 

275.791 

0.00: 

Duty  Cycle 

o.oo: 

0.00 

0.00 

Demand  Limit! 

0.00 

0.00 

0.00 

Night  Setback 

- 

o3o 

0.00'  _ 

0.00 

Sub  Total 

0.00 

3,690.21 

0,00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

'  0.00 

‘  0.00 

HW  OA  Reset 

0.00 

0.00 

6.03 

Chilled  Water  Reset 

0.00 

O.CK) 

b.oo 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

' 

4.00 

rv:YV.  ...TOTAL.:' 

3,690.21;';  ,  . 

6.03} 

4*00 

1  Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

2  Hot  water  reset  -  HW  Boiler 

4  Alarms  -  HW  Boiler 


0 

0 


0 

0 


'  .  - - . " 

'i': 


0 

2 


i.:'  i 


POINTS 


3 

0 


'•OOSTlIlli 

$277.o6' 


$836.00 

$330.00 

$1,443.l» 


G-1130 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7243 


Building  UA:j 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


4,676! 


CONDITIONED  SOFT: 


17,829 


ms 

System  Type: 

26 

System  Name: 

Pump 

System  Number: 

CWP-1  1 

Catagory  Number: 

jConstruction: 

|Use: 

lOccupancy  HRS:  Occupancy  Days: 

SjBRICK  ANDCMU 

ADMIN  &  SUPPLY 

10700-1600  M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20| 

SYSTEM  dPERAyiNG  SCHEDULE 

FRI: 

~^f:' 

SUN: 

MONi  TUE: 

WED: 

THUR: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

I _ 24 

24 

24 

24 

_ 24 

24 

24 

REQ  START: 

0 

7 

7 

7 

„  _ 

_ 7 

0 

REQ  STOP: 

d 

17  _ 

~  17 

17 

17 

-- 

0 

Motor  HP: 

0.50 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOURS  CALCULATIONS 

REQUIRED  PRESENT 
iHRTKR  HR/YR  \ 

CLGHRSON::  1,000 

3,360 

j  HTGHRSON:  1,600 

5,376 

H/C  HRS  ON:  2,607 

8.760 

CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153 

CONST/ 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

~d 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5-67 

G-1132 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7243 


Building  UA:I 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 
I  CONDITIONED  SQFT:, 


System  Type:  23  ' 

System  Name:  Ventilation  fan 

System  Number:lEF-1  ! 


Category  Number:  iConstruction: 

SiBRICKANDCMLT 

I  Weeks  of  Winter: 

i  Weeks  of  Summer: 


|Use:  Occupancy  HRS:  Occupancy  Days: 

ADMIN  &  SUPPLY  0700-1600  M-F 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

_ 24 

24 

24: 

24 

24 

24 

REQ  START: 

0 

7 

7 

7 

'  0 

REQ  STOP: 

0 

17 

17 

17 

17 

0 

f,  v:;  A  ;'5,  i 


Motor  HP: 
~Hl^ffic: 


Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

14,975 

%OA: 

100% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTuWjT 
~BL^  CAP  OUTPUT  (BTUH)? 


REQUIRED 

HRA^R 


5~  PRESENT 
HRA^R 


CLG  HRS  ON: 

1,000 

3,360 

HTG  HRS  ON: 

1,600 

5,376 

H/C  HRS  ON: 

2,607 

8,760 

CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC:’ 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1133 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7243 

BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

System  Type: 

23 

System  Name:  Ventilation  fan 

System  Number: 

EF-1 

i 

.. 

„  , 

Schedule  STfSP 

o.ool 

13,944.40| 

0.00 

OptST/SP 

o.oo: 

691. 23| 

0.00, 

Duty  Cycle 

0.00 

o.oo; 

o.oo; 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

14,635.63 

0.00 

Economizer 

0.00 

0.00' 

0.00 

Ventilation/Recircutation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

733.99 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

”  Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

' 

3.00 

S  TOTAL 

,:<L00 

15,369.82! 

«.00i ,  ■  '  . 

WPlCALWsiiiMfflAND 


Scheduled  start/stop  control  - 
Ventilation  Fan;  Optimum 
start/stop  -  Ventilation  Fan;  Night 
setback  -  Ventilation  Fan 


$532.00 


TOTAL; 


■  0  '2^ 


. -J.v: 


$»2.00 


G-1134 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7243 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


Building  UA:| 


4,676; 


CONDITIONED  SOFT: 


17,829 


System  Type:jl9 


System  Name:  Fan  coW  unit 


System  Number:lFC-1 


Catagory  Number:  Construction: 


Use: 


Occupancy  HRS: 


3IBRICKANDCMU 


ADMIN  &  SUPPLY 


0700-1600 


Occupancy  Days: 


M-F 


Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

:  0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

~ 

_ ^ 

24 

24 

24 

REQ  START: 

_ 0 

7 

I 

7 

7 

7 

0 

REQ  STOP: 

^  d 

miiz 

17 

17 

0 

leUM;v 

Motor  HP 

HP  Effic 

Load  Factor 

CFM-HTG 

CFM-CLG 

%OA 

%Area 

CHILLER  CAP  (TONS) 

KW-TON 

BLR  CAP  INPUT  (BTUH) 

BLR  CAP  OUTPUT  (BTUH) 

1.00 

0.69 

oTso 

1^ 

lT^ 

"  ”  7% 

'  "o 

o.o"o 

0 

. 0 


pc^'clguOfflbt^^ 

~  REQUIRED 

iHRA^R 


PRESENT 

HRA^R 


CLG  HRS  ON:  I'.OOO  3^0 

HTGHRSON:  i^O  5,376 

H/C  HRS  OiN:  2,607  8^ 


CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

d 

NSUCHC: 

""o’odd226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

d 

1  OAR; 

5.67 

G-1135 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #;  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


m.DG^  p43 

BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

System  Type: 

19 

System  Name: 

Fan  coil  unit 

System  Number: 

FC-1 

1 

i??  rfflfifsa- V  “•-«  ■ 

1  MHte 

Schedule  SUSP 

0.00' 

5,306.39| 

0.00 

Opt  ST/SP 

0.00 

263.04 

o.ooi 

Duty  Cycle 

O.O'O 

0.00 

0.00 

Demand  Limit 

0.00 

o.oo: 

0.00 

Night  Setback 

0.00 

2,502.98 

30.47 

Sub  Total 

O.QO 

8,072.42 

30.47 

Economizer 

0.00 

0.00 

0.00 

VentilationARecirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

o.oo: 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

*"000 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

r  TOTAL 

30.4^5 

...  0.00 

iUMCS 
4CTN 


invfcsAPpticATibt 


f: 

,  .PblNlS^f 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop  • 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


1 


0 


1 


$1,213.00 


liflSilftlKiftiMi 


B-1136 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CVWV 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7243 

BUILDING  NAME: 

ADMIN  &  SUPPORT  BLDG 

Building  UA: 

4,676: 

CONDITIONED  SOFT: 

17,829 

.  .  . ^  . . . 

1 

mi\ 

•  ’im 

System  Type: 

16 

j 

System  Name: 

Heating  and  Ventilating  Unit 

1 

System  Number: 

H&V-1 

i 

1 

mwm 

Catagory  Number: 

Construction: 

lUse: 

{Occupancy  HRS: 

{Occupancy  Days: 

1 

BRICK  AND  CMU 

ADMIN  &  SUPPLY 

0700-1600 

!M-F 

Weeks  of  Winter:!  32 


Weeks  of  Summer: 

— 

20, 

^YSTCWdPEI?ATING  $CHEDilJ,lA  ^ 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

!  24 

24 

24 

"  24 

24 

24 

REQ  START: 

0 

7 

7 

7 

0 

REQ  STOP: 

i  0 

17 

_ 17 

_ ^17 

17  □ 

17i 

0 

soNsfAiM'rs;-'  ' 

0.33 

HOAUHC: 

0 

HP  Effic: 

0.65 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

2,000 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

100% 

HOAOH: 

0 

%Area: 

13% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

o: 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

iRPOUIRED  PRESENT 

IHRA'R 

IHRA^R 

DDCCC: 

0.0000498 

CLG  HRS  ON:| 

1,000; 

3,360 

NSC: 

93100 

!  HTGTiRS  ON: 

1,600i 

5,376 

DDCH: 

29900 

H/CHRSON: 

2,607 

8,760; 

OPT:! 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,360 

CNWR: 

0 

HTG  HRS  SAVED: 

3,776 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,153 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7243 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


System  Type: 

>16  i 

|System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

H&V-1 

eSiT 

“  MBtu/yr  \ 

Schedule  ST/SP; 

0.00 

1,144.09! 

1  . 

O.do: 

i  Opt  ST/SP 

0.00 

92.41' 

0.00 

Duty  Cycle 

0.00 

0.00; 

0.00; 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

56.59 

Sub  Total 

0.00 

1,236.51 

56.59 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

18.18 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

r  TOTAL  FT77  ^ 

1. 

j,  \  "74^1 

UMGS  APPLICAtlOPf 


COST 


18 


30 

33 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback -AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


0 

0 


0 

0 


3 

0 


lil&ilil 


$348.00 


$813.00 

$272.00 


$1,^i00 


G-1138 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION;  FT.  RILEY,  KS  PREPARED  BY ; 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7243 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


Building  UA; 


CONDiTIONED  SOFT: 


System  Type:  25 _ 

System  Name:  Hot  water  radiation  pump 
System  Number:  RAD-1  _ 


ICatagory  Number:  Construction: 

:  3  BRICK  AND  CMU 


Use: 

ADMIN  &  SUPPLY 


jOccupancy  HRS: 
10700-1600 


jOccupancy  Days: 

1^-F  ~ 


Weeks  of  Winter: 
Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

ZZj4 

^  J4 

"  24 

24 

24 

REQ  START: 

0, 

7 

'  7 

7 

_~Zi 

7 

0 

REQ  STOP: 

0 

17 

— 

17 

"  17 

17 

0 

MotJr^HP: 

jsMmSiSmsiSsS  iisiiitt  ’hf 

HP  Effic: 

Load  Factor: 

CFM-HTG: 

CFM-CLG: 

%OA: 

%Area: 

CHiLLER  CAP  (TONS); 

KW-TON: 

BLR  CAP  INPUT  (BTUH): 

BLR  CAP  OUTPUT  (BTUH): 

HOAUHC: 

^  hoauhT 

COAUHC: 
COAUC: 
“^HOAOTfC: 
^  HOAOH: 
COAOHC: 
“COAOC: 

Idc  duty? 

"DC  DEMAND? 
ECC: 
ECHC: 
NSUCHC: 
NSUCC: 


0 

0 

o' 

-- 

0 

0 

o' 

0 

o.i'y 

0  17 
0 
0 

0.000226 

o.o^o^e 


RFf 

MURED  PRESENT 

DDCCHC: 

0.0000188 

HR/YR  HR/YR 

DDCCC: 

0.0000498 

CLG  HRS  ON: 

1,000 

3,360 

NSC: 

93100 

HTG  HRS  ON: 

1,600 

5,376 

DDCH: 

29900 

H/C  HRS  ON: 

2,607 

8,760 

OPT: 

305 

_ 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,360 

CNWR: 

.  . .  0 

HTG  HRS  SAVED: 

3,776 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,153 

G-1139 


EMC  ENGINEERS,  INC, 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7243 


System  Type: 
iSystem  Name: 
ISystem  Number: 


_  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

iHot  water  radiation  pump 

1r^1  '  ^ 


■  Schedule  ST/SP 

0.00 

1,707.21! 

0.00 

Opt  STISP 

0.00: 

137.90 

0.00 

Duty  Cycle 

0.00 

o.oo; 

0.00 

Demand  Limit 

0.00: 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

1,845.11 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recircuiation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

typical  system  point  ANp  cost  summary 


f  UMCS  .'i- 
&FUNCTN,,  -: 

I  NO.  '  ■ 


tJMcs  iCpPLiCAiiori” 


ili 


5  Scheduled  start/stop  control  -  HW 
Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 


""l . 


ik)iNTS 


t'  :  -  ■ 


ioifm? 


l5?tflCC30ST  ,■ 

$570.00 


$570.00 


G-1140 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7243 


Building  UA: 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 
CONDITIONED  SOFT:! 


t.L  '•  -r  \ 


System  Type: 

21 

System  Name: 

HW  Unit  heater 

System  Number: 

UH-1 

jCatagory  Number:  jConstruction: 

I  3|BRICKANDCMU~ 

Weeks  of  Winter: I 
i  Weeks  of  Summer:' 


lUse:  jOccupancy  HRS:  Occupancy  Days; 

ADMIN  &SUPPLY  I0700-1600  ^ 


PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


SUN:  MON:  TUE:  WED:  THUR: 


0: 

7 

7 

7 

7 

7 

0 

0 

17 

17 

_ 17 

.  Z  Jl  Z 

17 

0 

Motor  HP: 

0.04 

HP  Effic; 

0.64 

Load  Factor:; 

0-80 

CFM-HTG: 

220 

CFM-CLG: 

d 

%OA: 

0% 

%Area: 

2% 

KW-TON: 
BLR  CAP  INPUT  (BT UH):! 
“bLR  cap  OUTPUT  (BTUH): 


: 

REQUIRED  PRESENT 

! 

IhRA'R  Ihr/yr 

CLGHRSON:  1,000 

3,360 

1 

HTGHRSON:i  1,600 

5,376 

i 

H/C  HRS  ON:  2,607 

8,760 

CLG  HRS  SAV^D: 

2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188' 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

d 

OAR: 

5.67 

G-1141 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BUILDING  NAME 


ADMIN  &  SUPPORT  BLDG 


System  Type: 

^1 

jSystem  Name: 

IHW  Unit  heater 

{System  Number: 

tUH-1  I 

rc: 

C'WWhfyr.-LC’r'li'- 

■J/'i'Htear-’V' 

Schedule  ST/SP| 

o.ooj 

140.84' 

0.00| 

OptSTASPi 

0.00 

11.38; 

o.oo; 

Duty  Cycle 

o.oo! 

0.00 

o.oo; 

Demand  Limit' 

0.00 

0.00; 

0.00 

Night  Setback 

0.00 

0.00: 

8.71 

Sub  Total 

0.00 

152.22 

8.71 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

;  0XK)|  ' 

Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


$1,213.00 


G-1142 


BUILDING  7245 

ENLISTED  PERSONNEL  DINING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  CWW/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7245 


BUILDING  NAME:  ENL  PERS  DIN 


Building  UA:| 


2,545i 


CONDITIONED  SOFT: 


13,998 


System  Name:^/anable  Air  Volume  air  handling  unit 


System  Number:AHU-1 


Catagory  Number:  |Construction: 

jUse:  Occupancy  HRS: 

Occupancy  Days: 

11  BRICK  AND  CMU 

iMESS  HALL  -  DINING  AREA  0600-2000 

M-F;  SAT-SUN 

Weeks  of  Winter:! 


32 


Weeks  of  Summer: 


20: 


^SUN:  MON: 


TUE:  WED: 


PRES  START: 


PRES  STOP:  ^ 

24 

24 

24 

24 

REQ  START:  H 

6 

5 

5 

5 

REQSTOP: 

24; 

24 

24 

24 

THUR: 

i.Trp 

24 

__  5 

24 


^  -  V.: 

FRL 


JA 

IJ 

24 


SAT? 


24 


24 


Motor  HP: 


5.00 


HP  Effic: 


0.82 


Load  Factor: 


CFM-HTG: 


0^80 

7,000 


CFM-CLG: 

^A: 


%Area: 


CHILLER  CAP  (TONS): 


KW-TON: 


BLR  CAP  INPUT  (BTUH): 


BLR  CAP  OUTPUT  (BTUH): 


7,000 
”“30% 
'  35% 
^0 
"aod 
”  d 
d 


HOURS  CALCULATIQNS 


REQUIRED 

HR/YR 


PRESENT 

iHRA^R 


CLG  HRS  ON: 


2,620 


3,360 


HTG  HRS  ON: 


4,192, 


5,376 


H/C  HRS  ON: 


6,831 


8,760 


CLG  HRS  SAVED: 

740 

HTG  HRS  SAVED: 

1,184 

C/H  HRS  SAVED: 

1,929 

HOAUHC: 

28.4 

HOAUH: 

45.6 

COAUHC: 

0.000623 

COAUC: 

0.00165 

HOAOHC: 

33.9 

HOAOH: 

54.4 

COAOHC: 

0.0006483 

COAOC: 

0.00171 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000208 

ECHC; 

0.0000788 

NSUCHC: 

0.000261 

NSUCC: 

0.000691 

DDCCHC: 

0.00018 

DDCCC: 

0.000476 

NSC: 

572d0 

DDCH: 

22500 

OPT: 

305 

CHWR: 

ivl 

CNI^: 

0 

OAR: 

5.67 

G-1143 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01  -94-0-0033  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  CWW/AJN 


BLDG:  7245 

BUILDING  NAME: 

ElS^iALCUtAf 

ENL  PERS  DIN 

IpNiSUMMA 

System  Type:  |11 

System  Name:  IVariable  Air  Volume  air  handling  unK 

'System  Number:  iAHU-1 

Schedule  ST/SP| 

o.oo: 

9,579.22j 

115.06I 

OptST/SPi 

o.ool 

1,115.34; 

o.oo; 

Duty  Cycte: 

o.oo: 

o.oo; 

o.oo' 

Demand  Limit 

7.46 

0.00 

0.00 

Night  Setback 

0.00 

3,524.80 

50.95 

Sub  Total 

7.46 

14,219.37 

166.01 

Economizer 

0.00 

3,767.82 

0.00 

Ventilation/Recirculation 

0.00 

399.03 

18.19 

DDC  Control 

0.00 

8,606.70 

20.04 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

0.00 

0.00 

5.00 

fe,i=^,-:.-TOTAL-::v'  •-  j 

,,<,204.2^ 

*  s*oo 

H^CTN-' 

i!;*# 

fbi^.  WINTS 

18 

. "  . . . . 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

32 

Direct  digital  control  -  VAV  AHU 

0 

3 

0 

11 

$3,695.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

36 

Outside  air  damper  economizer 
control  -  AHU 

0 

0 

0 

2 

$399.00 

40 

Maintenance  (filter)  alarm  -  AHU 

0 

0  1 

0 

. .y./.'-.*-.- 

$112.00 

p; ft;’:  ;,V 

'  f"  }  ^  ^  *  V  A 

<  '  ....  -  ^ 

$4,826.00 

G-1144 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

CWW/AJN 


ENERGY  CALCULATION  PARAMETERS 


REQUIRED  PRESENT 
IHRATR  IHRA^R 


CLG  HRS  ON:  2,620  3,360 


HTGHRSON:!  4,192  5,376 


H/CHRSON:  6,831  8,760 


CLG  HRS  SAVED: 

740 

HTG  HRS  SAVED: 

1,184 

C/H  HRS  SAVED: 

1,929 

HOAUHC: 

28.4 

HOAUH: 

45.6 

COAUHC: 

0.000623 

COAUC: 

0.00165 

HOAOHC: 

33.9 

HOAOH: 

54.4 

COAOHC: 

0.0006483 

COAOC: 

0.00171 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000208 

ECHC: 

0.0000788 

NSUCHC: 

0.000261 

NSUCC: 

0.000691 

DDCCHC: 

0.00018 

DDCCC: 

0.000476 

NSC: 

57200 

DDCH: 

22500 

OPT: 

305 

CHWR: 

17.5 

CN\iW: 

. 0 

OAR: 

5.67 

G-1145 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

CWW/AJN 


BLDG:  7245 

^  BUILWNGNAME:  ENL  PERS  DIN 

System  Type: 

;11 

System  Name: 

[Variable  Air  Volume  air  handling  unit 

System  Number: 

^HU-2  I 

Schedule  ST/SPi 


9,669.36! 


Opt  ST/SP; 

0.00' 

1,115.34! 

O.OOj 

Duty  Cycle 

0.00 

0.00 

0.00: 

Demand  Limit 

7.46 

0.00 

0.00 

Night  Setback 

0.00 

3,650.69 

50.95 

Sub  Total 

7.46 

14,435.40 

170.12 

Economizer 

0.00 

3,902.39 

0.00 

Ventilation/Recirculation 

0.00 

413-28 

18.84 

DDC  Control 

0.00 

8,914.08 

20.04 

HW  OA  Fleset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

5.00 

Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAt 


-  UMCS'aPPLICATION  ----  k  OO  AO-  .  BI., 


Fonfrs;;iiW>p<TSi;;S^^ 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  VAV  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 

Maintenance  (filter)  alarm  -  AHU 


i:I;4 


-iil; 


$348.00 

$3,695.00 

$272.00 

$399.00 

$112.00 

$4,826iop 


G-1146 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  CWW/AJN 


ENERGY  CALCULATION  PARAMETERS 


BLDG: 

7245 

BUILDING  NAME:  ENL  PERS  DIN 

Building  UA:< 

2,545i  CONDITIONED  SQFT:| 

13,998 

System  Type: 

3 

I 

System  Name: 

Small  steam  boiler 

i 

System  Number: 

BLR-1 

i 

..  j,  ,  X  f 

fli  t  w  k 

ICatagory  Number:  |Constructlon:  Use: 

bccupancy  HRS: 

iOccupancy  Days: 

— 

_ 

1 2  BRICK  AND  CMU  iMESS  HALL  -  KITCHEN  ARE  0500-2400 

|M-F;  SAT-SUN 

Weeks  of  Winter: 

32 

1  Weeks  of  Summer: 

20 

M-nEMOPiRA:nMQgSISHEDUt^4 

T 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  T 

0 

0  : 

0, 

!  0: 

0 

0 

PRES  STOP:  T 

24 

24 

24 

_ 24 

24 

24 

24 

REDSTART:  ^ 

6 

5 

5: 

5 

;  5 

5 

6 

REQSTOP:  [ 

24| 

24;  : 

I24 

24: 

24 

24 

24 

'  Motor  HP:i"  ' 

""o.do’: 

HP  Effic: 

0.00; 

Load  Factor: 

0.80 

CFM-HTG:| 

0 

CFM-CLG:  0 

%OA: 

0% 

%Area: 

66%' 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

7,071.000 

BLR  CAP  OUTPUT  (BTUH): 

5,657,000 

REQUIRED 

PRESENT 

HRATR 

HRIYR 

CLG  HRS  ON: 

2.620 

3.360; 

HTG  HRS  ON: 

4,192 

5,376; 

_ I 

H/C  HRS  ON: 

6,831 

_ 

8.760| 

CLG  HRS  SAVED: 

7^ 

HTG  HRS  SAVED: 

1,184| 

C/H  HRS  SAVED:! 

1,929| 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

1  NSUCHC: 

0 

NSUCC:!  0 

DDCCHC:| 

0.00000209 

DDCCC:1 

0.00000552 

NSC:j 

992000 

DDCH:| 

9640 

OPT:| 

305, 

CHWR:j 

17.5| 

CNWR:j  0 

OAR:! 

1 

5.67: 

G-1147 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  CWW/AJN 


BLDG:  7245  BUILDING  NAME:  ENL  PERS  DIN 


System  Type:  |3 

System  Name:  jSmall  steam  boiler 

System  Number:  IBLR-1 


11 

Schedule  STtSP. 

o.oo; 

.00 

1 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

o.oo; 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0-00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

4.00 

1 

and  Safety  Alarms 

400 

G-1148 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

CVWV/AJN 


BLDG:  7245 
I  Building  UA:| 


BUILDING  NAME:  ENL  PERS  DIN 
2,545'  i  CONDITIONED  SQFT:^  13,998 


1 

System  Type: 

5 

System  Name:^ 

Steam  to  hot  water  converter 

System  Number: 

CV-1 

jCatagory  Number: 

Construction: 

iUse:  iOccupancy  HRS:  tOccupancy  Days: 

I  12 

BRICK  AND  CMU 

IMESS  HALL  -  KITCHEN  ARE0500-2400  :M-F;  SAT-SUN 

Weeks  of  Winter: 

32; 

Weeks  of  Summer: 

20 

. 

suNr'" 

MON:  TUE: 

WED: 

THUR: 

FRI: 

PRES  START: 

0  , 

0  0 

0 

0 

0 

_ 0 

PRES  STOP: 

24 

24  24 

24 

REQ  START: 

6 

5  5 

5 

5 

5 

~7S~A 

REQ  STOP: 

24 

24  24 

24 

_ 24 

__  14. 

24 

Motor  HP: 


0.00 


HP  Effic: 

0.00 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

66% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

o.oo" 

BLR  CAP  INPUT  (BTUH): 

2,000,000 

BLR  CAP  OUTPUT  (BTUH): 

2,000,000 

ITcfURSClLCOLAWONS 

iREQUIRED  PRESENT 
IHR/YR  HR/YR 

CLG  HRS  ON: 

2,620  3,360 

HTG  HRS  ON: 

4,192  5,376 

H/CHRSON: 

6,831  8,760 

CLG  HRS  SAVED: 

740 

HTG  HRS  SAVED: 

1,184 

C/H  HRS  SAVED: 

1,929 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

6 

DDCCHC: 

0.00000209 

DDCCC: 

0.00000552 

NSC: 

992000 

DDCH: 

9640 

OPT: 

305' 

CHWR: 

17.5 

CNWR: 

0 

^  OAR: 

5.67 

G-1149 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION: FT,  RILEY,  KS  PREPARED  BY:  CWW/AJN 


BLDG-  7245  BUILDING  NAME:  ENL  PERS  DIN 

System  Type:  ;5 

System  Name:  jSteam  to  hot  water  converter 

ISystem  Number:  lCV-1 

Wy  „  ^ ' 

Schedule  ST/SP' 

0.00 

-oo; 

0.00 

Opt  ST/SP, 

o.od 

obo^ 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00’ 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0,00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

11.34 

Chilied  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

■  TOTAL  t: 

0*00 

-3.00^ 

I  UMCS  I  t  : 

FlJNCtN?  UMCSAPmCATIOPT  DO 


;^CTN. 


4  -  UMCSAPmCATION 


8  Scheduled  start/stop  control  -  STM- 
HW  Cnvrtr;  Optimum  start/stop 
control  -  STM-HW  Cnvrtr;  Night 
setback  -  STM-HW  Cnvrtr 

9  Hot  water  reset  -  STM-HW 
Converter 


TOTAL: 


1 


AO 
POINTS 


)INTS  POINTS 


0 


1 


$386.00 


$1,109.00 


$1/4W.OO 


G-1150 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


BLDG;  7245 


Building  UA:! 


System  Type:  26 
System  Name:  Pump 
System  Number:  CWP-1 


BUILDING  NAME:  ENL  PERS  DIN 

2,545:  CONDITIONED~SQ^ 


1406-001 

16-Sep-95 

CWW/AJN 


ICatagory  Number:  {Construction: 

I  11  ©RICK  AND  CMU^ 


Use:  Occupancy  HRS: 

iMESS  HALL  -  DINING  AREA  {0600-2000 


Occupancy  Days: 
iM-FiSAT-SUN 


I 

! 

Weeks  of  Winter: 

32 

I 

Weeks  of  Summer: 

2o; 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

5 

5 

5 

5 

5 

0 

REQ  STOP: 

0 

”  20 

20 

20 

0 

wmuismsimacmsmi 

Motor  HP: 

5.00 

HP  Effic: 

0.82, 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

. ”'0 

BLR  CAP  OUTPUT  (BTUH): 

0 

pOM 

^ '  iv-safcO.s. 

IREC 

DUIRED  PRESENT 

HRA'R  HRA^R 

CLG  HRS  ON: 

1,500 

3,3^ 

HTG  HRS  ON: 

2,400: 

5^376 

H/C  HRS  ON: 

3,911 

8,760 

CLG  HRS  SAVED:  1,860 

HTG  HRS  SAVED:  2.976~ 

C/HHRS  SAVED:  4,849 


ioNslOT^ilSiail 

■Jr:- Ir' 

HOAUHC: 

28.4 

HOAUH: 

45.6 

COAUHC: 

0.000623 

COAUC: 

0.00165 

HOAOHC: 

33.9 

HOAOH: 

54.4 

COAOHC: 

0.0006483 

COAOC: 

0.00171 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000208 

ECHC: 

0.0000788 

NSUCHC? 

0.000261 

NSUCC: 

0.000691 

DDCCHC: 

0.00018 

DDCCC: 

0.000476 

NSC: 

57200 

DDCH: 

22500 

OPT: 

305 

CHWR: 

17.5 

CNWR; 

0 

OAR: 

5.67 

G-1151 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

CWW/AJN 


BLDG:  7245 


BUILDING  NAME:  ENL  PERS  DIN 


System  Type: 


;26 


System  Name: 


iPump 


System  Number: 


ICWP-1 


Schedule  ST/SP 

0.00 

6,801.76] 

0.00 

Opt  ST/SP 

0.00 

1,115.34^ 

0-00 

Duty  Cycle^ 

0.00 

0.00; 

0.00 

Demand  Limit 

2.80 

o.oo; 

o.oo; 

Night  Setback 

0.00 

0.00; 

0.00 

Sub  Total 

2.80 

7,917.11 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

'  oToo 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

Scheduled  start/stop  control  - 
Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


$386.00 


G-1152 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO 
DATE 
PREPARED  BY: 


1406-001 
1 6-Sep-95 
CWW/AJN 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7245 


BUILDING  NAME:  ENL  PERS  DIN 


Building  UA:I 


2,545 


CONDITIONED  SOFT: 


13,998 


a 

System  Type: 

17 

System  Name: 

Heating  and  Ventilating  Unit  with  Return  Fa 

System  Number: 

|HRU-1 

jCatagory  Number: 


Construction: 


12 


!Use: 


{Occupancy  HRS: 


Occupancy  Days: 


BRICK  ANDCMU 


!MESS  HALL  -  KITCHEN  ARE!0500-2400 


M-F;  SAT-SUN 


Weeks  of  Winter: 


Weeks  of  Summer: 


32 

20; 


"  SUN: 

MON;  ^ 

TUE: 

WED: 

's,.i  'i&sir.'i: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0  : 

_ g 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

6 

5 

5 

5 

5 

5 

6 

REQ  STOP: 

24 

24 

24 

24 

24  : 

ZM 

_ ^ 

Motor  HP: 
HPEffic:' 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 


_  %OA: 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 

(BTUH): 

BLR  C^^UfPUT  (BTUH): 


. 8.00 

0.82 

“aso 

UAOb 

Q 

’"i6o%' 

~^o% 

6 

0.00 
■  0 
0 


priTRtlCAKJra 

REQUIRED  PRESENT 

IHRA^R  HRA'R 

CLG  HRS  ON 

2,620 

3,360 

HTG  HRS  ON 

4,192 

5,376 

H/C  HRS  ON 

6,831 

8,760 

CLG  HRS  SAVED 

740 

HTG  HRS  SAVED 

1,184 

C/H  HRS  SAVED 

1,929 

CONSTANTS  /tf 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

d 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.00000209 

DDCCC: 

0.00000552 

NSC: 

992000 

DDCH: 

9640 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1153 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 

LOCATION:  FT  RILEY.  KS  PREPARED  BY 


1406-001 

16-Sep-95 

CWW/AJN 


BLDG:  7245 

BUILDING  NAME:  ENL  PERS  DIN 

ENERGy^CAtCUUVflON  SUMMARY  i  f  ;;  i  ? 

System  Type:  17 

iSvstem  Name;  Heating  and  Ventilating  Unit  with  Return  Fa 

‘System  Number:  iHRU-1 

..  _ _  _ _ - 

PiiHiilKSJl 

Schedule  ST/SPi 

0.00' 

6,927.561 

0.00. 

1  Opt  STASP; 

O.OOj 

1,784.55; 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

151.48 

Sub  Total 

0.00 

8,712.11 

151.48 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

1.47 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

57-T" - - - 

4.00 

r  TOTAL  1 

>v-  OUWi'V- 

application 


Scheduled  start/stop  control  -  AHU 
w/  RF;  Optimum  start/stop  -  AHU 
w/  RF;  Demand  limiting  -  AHU  w/ 
RF;  Duty  Cycling  -  AHU  w/  RF 

30  Direct  digital  control  -  H&V  Unit 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


•''•"Jv'r*'  ^ '  I'S 


0 

0 


0 

0 


3 

0 


$697.00 


$813.00 

$272.00 


S2  ,V; 

;  -  '4! : 


G-1154 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE;  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  CWW/AJN 

ENERGY  CALCULATION  PARAMETERS 


BLDG;  7245 


BUILDING  NAME:  ENL  PERS  DIN 


Building  UA:! 


2,545' 


CONDITIONED  SOFT: 


13,998 


System  Type: 

17 

System  Name: 

Heating  and  Ventilating  Unit  with  Return  Fa  | 

System  Number: 

HRU-2 

ICatagory  Number:  Construction: 

jUse:  {Occupancy  HRS: 

lOccupancy  Days: 

i  12BRICKANDCMU 

1 . . . . . . . . 

iMESS  HALL  -  KITCHEN  ARE:0500-2400 

;M-F:  SAT-SUN 

Weeks  of  Winter: 

32; 

Weeks  of  Summer: 

20 

TINGS< 

^SUN: 

SHEDU 

MON: 

TUE: 

WED: 

thurT 

FRI: 

satT 

PRES  START: 

o: 

Oi 

0 

0 

0 

o; 

0 

PRES  STOP: 

24 

24| 

24 

24 

24 

_ 2^ 

REQ  START: 

6 

5 

5 

5 

5; 

6 

REQ  STOP: 

24 

24 

24 

24 

_ 24 

24 

Motor  HPr 


HP  Effic: 


Load  Factor: 


CFM-HTG: 


CFM-CLG: 

WA: 

%Area: 

cj¥.LER  CAP  (Tons): 

. . .  “  KW^fON: 

BLR  CAP  INPUT  (BfUH)7 
BLR  CAP  OUTPUf(BTUH)T 


5.00 


0.79 


0.80 


4,600 


100% 


10% 


0.00 


IbUI^CAL^^ 


REQUIRED  PRESENT 


HRrrR 

MRIYR 

CLG  HRS  ON:! 

2,620 

3,360 

HTG  HRS  ON:! 

4,192 

5,376 

H/C  HRS  ON: 

6,831 : 

8,760 

CLG  HRS  SAVED: 

740 

HTG  HRS  SAVED: 

1,184 

C/H  HRS  SAVED: 

1,929 

fc^NSTANtSI 


“-'c  -  *  ■  v’’  '".“‘km.'  \  .  1 ;  L 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17. 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

d 

DDCCHC: 

0.00000209“ 

DDCCC: 

0.00000552 

NSC: 

992000 

DDCH: 

9640 

OPT: 

305 

CHWR: 

17.5 

Cl^: 

0 

OAR: 

5.67 

G-1155 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  CWW/AJN 


BLDG:  7245  ^  ^  ^LD^GjMME: 

ENL  PERS  DIN 

' 

System  Type: 

17 

System  Name: 

Heating  and  Ventilating  Unit  with  Return  Fa 

System  Number: 

HRU-2 

mmsb-r 

Schedule  ST/SP 

0.00| 

4.472.22; 

0.00: 

Opt  ST/SR 

0.00; 

1,152.05: 

0.00: 

Duty  Cycle 

0.00; 

0.00; 

0.00 

Demand  Limit 

0.00 

o.cx); 

0.00 

Night  Setback 

0.00; 

0.00, 

75.74 

Sub  Total 

0.00 

5,624.27 

75.74 

Economizer 

0.00 

0.00 

o.oo" 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.74 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

P  TOTAL 

I  ^ oxoi  .  ... 

■  6,624.27i.;;-;„q., 

7i*4tT  4m 

pMCSi- 

|UNC^ 

ll®gifflFpC:^tWP<SNTANt®CT'Slli^^ 

V ^  ; ' 

■  T.-  >}■ . - . . .  . : . . ’ . ■;«>  •  '  - 

iUMCSAPPUCATTON  DO  AO  -  ,  :  .DI..-^.V,'rAl.,:.,v;4.  COST 

-i' ,''1:,^  ;\'poiNTs  ,v  romis'  ;,,]po]Kr^ 

19  Scheduled  start/stop  control  -  AHU 
w/  RF;  Optimum  start/stop  -  AHU 
w/  RF;  Demand  limiting  -  AHU  w/ 
RF;  Duty  Cycling  -  AHU  w/  RF 

30  Direct  digital  control  -  H&V  Unit 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


0 

0 


0 

0 


3 

0 


$697.00 


$813.00 

$272.00 


Kb- 


I :  •  :V  '  • 


G-1156 


BUILDING  7264 
LIBRARY  MAIN 


EMC  ENGINEERS,  INC. 


PROJECT  NAMEiEEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE; 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  7264  BUILDING  NAME:  LIBRARY  MAIN 

Building  UA: 

4.363|  ;  CONDITIONED  SOFT:  31,240 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1  i 

- — — _ _ 1 

Catagory  Number: 

Construction:  'Use:  Occupancy  HRS:  Occupancy  Days: 

21 

BRICK  AND  CMU  TRAINING  0700-2100  M-F 

1  Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

jSySTEM  oph^ung  schedule 

T"?'  T' 

jv/;  ;'T 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

<.  is-j-favfe'.i:  *  i.-v; . . .  r 

SAT: 

PRES  START: 

0 

0 

0 

_ g 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

"24 

24 

REQ  START:  " 

13 

0 

11 

_ 

11 

9 

_ 

REQSTOP:  [ 

17 

0 

19 

0 

19 

17 

17 

Motor  HP: 

5.00 

HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

7,200: 

CFM-CLG: 

7,200 

%OA: 

20% 

%Area: 

17% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

iSlillsiroLAfio^ 

■-  _  ,v:..  .T,i;v. 

'>3i 

REQUIRED  PRESENT 

HR/YR  iHRA^R 

CLG  HRS  ON: 

720 

3,360 

HTG  HRS  ON: 

1,152 

5,376 

H/C  HRS  ON: 

1.877: 

8,760 

CLG  HRS  SAVED: 

2,640 

HTG  HRS  SAVED: 

4,224 

C/H  HRS  SAVED: 

6,883 

HOAUHC: 

21.1 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207 

ECHC: 

0.0000784 

NSUCHC: 

0.000221 

NSUCC: 

0.000584 

DDCCHC: 

0.0000919 

DDCCC: 

0.000243 

NSC: 

30500 

DDCH: 

31900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1157 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJNyCWW 


BLDG-  7264  BUILDING  NAME:  LIBRARY  MAIN 


ISystem  Type: 

i15 

1 

iSystem  Name: 

jSmall  Single  Zone  air  handling  unit 

System  Number: 

^HU-1 

Night  Setback 


0.00 


10.952.00' 


22.62 


Sub  Total 


7.46 


37,237.01 


231.75 


Economizer 


0.00 


Venti  lation/Reci  rculation 


0.00 


1,059.61^ 


0.00 


DDC  Control 


0.00 


1,242.07 


9.27^ 


HW  OA  Reset 


0.00 


Chilled  Water  Reset 


0.00 


Condenser  Water  Reset 


0.00 


Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


0.00 


0.00 

o.oq^ 

"o.oo_^ 

ao6~^ 


0.00 


0.00 


0.00 


0.00 


3.00 


luNCTN 
I  NO." 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


0 

0 


2 

1 


0 

0 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 


iS" 


:,r; 


$2,116.00 


G-1158 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-0-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  7264 


Building  UA:! 


BUILDING  NAME:  LIBRARY  MAIN 

CONDITIONED  SQFTri 


_ _  _  ‘ ir-/ 

System  Type:|l5  _  i 

System  Name:  Small  Single  Zone  air  handling  unit  i 

System  Number:  AHU-2  I 


[Catagory  Number:  iConstruction: 

!  21  BRICK  AND  CMU 


Use: 

TRAINING 


Occupancy  HRS:  Occupancy  Days: 

0700-2100 


Weeks  of  Winter:! 
Weeks  of  Summer: 


jTEMOPEiy 

yE:vF  ■ 

i  1;? 

irU 

SUN: 

MON: 

^  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

_ 24 

24 

24 

24 

REQ  START: 

13 

0 

0 

_ ^1  r 

9 

9 

REQ  STOP: 

17 

0 

: _ _0 

19 

17 

17 

pdUR^CALCUfcAHdN$. 

REC 

2UIRED  PRESENT 

HRA^R  HRA'R 

CLG  HRS  ON: 

720 

3,360 

HTG  HRS  ON: 

1,152 

5,376 

H/C  HRS  ON: 

1,877 

8,760 

CLG  HRS  SAVED: 

2,640 

HTG  HRS  SAVED: 

4,224 

C/H  HRS  SAVED: 

6,883 

HOAUHC: 

21.1 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207 

ECHC: 

0.0000784 

NSUCHC: 

0.000221 

NSUCC: 

0.000584 

DDCCHC: 

0.0000919 

DDCCC: 

0.000243 

NSC: 

30500 

DDCH: 

31900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1159 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 


EMC  NO: 
DATE: 


1406-001 
1 6-Sep-95 


LOCATION:  FT.  RILEY,  KS 

PREPARED  BY:  AJN/CWW 

BLDG:  7264 

BUILDING  NAME:  LIBRARY  MAIN 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-2 

Schedule  ST/SP 

o.ool 

25.169.66 

209.13 

Opt  ST/SP 

0.00! 

1,115.64 

o.oo; 

Duty  Cycle 

0.00 

0.00 

o.oo; 

Demand  Limit 

7.46 

0.00 

0.00 

Night  Setback 

0.00; 

10,952.00 

22.62 

Sub  Total 

7.46 

37,237.01 

231,75 

Economizer 

0.00 

1,059.61 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

9.27 

DDC  Control 

0.00 

1,242.07 

23.66 

HW  OA  Reset 

0.00 

0.00 

'  0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

““  0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

- - -  ,M.M.  n.;  J "V .i.  .LT  J  Vll  ^ 

I  ,  TOTAL  _ 

264.881;,  ■■  ' 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


0 

0 


0 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 


G-1160 


EMC  ENGINEERS,  INC. 


PROJECT  NAMErEEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7264 


BUILDING  NAME:  LIBRARY  MAIN 


Building  UA:i 


4,3631 


CONDITIONED  SOFT: 


31,240 


System  Type: 


System  Name: 


System  Number:AHU-3 


15 


Small  Single  Zone  air  handling  unit 


Catagory  Number:  Construction: 

Use: 

jOccupancy  HRS: 

{Occupancy  Days: 

21|BRICKANDCMU 

TRAINING 

10700-2100 

jM-F 

Weeks  of  Winter:^ 

32' 

Weeks  of  Summer: 

20 

iYSfEMWi^llNGSC^^^ 

t  " 

SUN: 

MON:  TUE: 

WED:" 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

_ g 

0 

_ g 

0  ; 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

_ 24 

24' 

24 

REQ  START: 

iT  ' 

7 

7 

_ T 

7 

7 

11 

REQ  STOP: 

22 

22 _ 

'22 

_ 22  " 

22 

Motor  HP: 


5.00 


HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

6,916 

CFM-CLG: 

6,916 

%OA: 

20% 

%Area: 

17% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

|Q0Ssl;ItMPiitidNi 

REQUIRED  PRESENT 
HRATR  IhR/YR 

CLG  HRS  ON: 

1,940 

3,360 

HTG  HRS  ON: 

3,104 

5,376 

H/C  HRS  ON: 

5,058 

8,760 

CLG  HRS  SAVED: 

1,420 

HTG  HRS  SAVED: 

2,272 

C/H  HRS  SAVED: 

3,702 

iPMliUPiliii 

HOAUHC: 

21.1 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207 

ECHC: 

0.0000784 

NSUCHC: 

0.000221 

NSUCC: 

0.000584 

DDCCHC: 

0.0000919 

DDCCC: 

0.000243 

NSC: 

30500 

DDCH: 

31900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1161 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG;  7264  BUILDING  NAME;  LIBRARY  MAIN 


System  Type: 

|15 

System  Name: 

iSmall  Single  Zone  air  handling  unit 

ISystem  Number: 

'AHU-3 

'i;: 

myi  - 

Schedule  ST/SPp 

. . . o:od 

13,538.231 

108.05: 

Opt  ST/SPp 

0.00 

1,115.34 

0.00' 

Duty  Cycle 

0.00 

0.00* 

o.oo; 

Demand  Limit 

7.46 

0.00 

0.00: 

Night  Setback 

0.00 

5,658.49 

22.62 

Sub  Total 

7.46 

20,312.06 

130.67 

Economizer 

0.00 

2,742.44 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

8.90 

DDC  Control 

0.00 

3,214.67 

23.66 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

■  TOTAL  I 

f  26,:w9.1^ 

,  4,^1  4'  '  '163J23;/,, 

3.00 

-i 

iWJCTN 


„>S,'  «i-'- 


'i  "  v-poiNfs  poiim;  points  points 


-4/',/  4r -t,?,;  wV'®' V 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


0 

0 


2 

1 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 


G-1162 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7264 


BUILDING  NAME:  LIBRARY  MAIN 


Building  UA:I 


4,363 


CONDITIONED  SOFT: 


31,240 


System  Type: 

15  I 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-4 

jCatagoiy  Number:  jConstruction: 


Use: 


Occupancy  HRS: 


21IBRICK  AND  CMU 


TRAINING 


10700-2100 


Occupancy  Days: 


:m-f 


Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


SUN: 


MON: 


TUE:  WED:  THUR:  FRI:  SAT: 


6i,  i’  '.iV; /. ; :: 


PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

_ J3 _ 

0 

11 

_ 0 

9 

9 

REQ  STOP: 

^”17  — 

0 

_ 19 

0 

fg 

17 

17 

t{  S.  ,  J,  %  ! 

Motor  HP 

I 

7.50 

HP  Effic 

0.83 

Load  Factor 

0.80 

CFM-HTG 

13,650 

CFM-CLG 

13,650 

%OA 

. 

%Area 

41% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

I  BLR  CAP  OUTPUT  (BTUH) 

*  . 

REQUIRED  PRESENT 
HWYR  HRA^R 

CLG  HRS  ON 

720 

3,360 

HTG  HRS  ON 

1.152 

5,376 

H/C  HRS  ON 

1,877 

8,760 

1  CLG  HRS  SAVED: 

2,640 

HTG  HRS  SAVED: 

4,224 

C/H  HRS  SAVED: 

6,883 

fcONSTANtS^; 

HOAUHC: 

21.1 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC; 

0.000207 

ECHC: 

a0000784 

NSUCHC: 

0.000221 

NSUCC: 

0.000584 

DDCCHC: 

0.0000919 

DDCCC: 

0.000243 

NSC: 

30500 

DDCH: 

31900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1163 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-0-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG;  7264 

BUILDING  NAME: 

LIBRARY  MAIN 

SBlli 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-4 

pmm 

Schedule  ST/SP 

o.ool 

37,073.011 

297.35 

OptST/SP 

0.00; 

1.642.82| 

O.OOi 

Duty  Cycle 

0.00 

O.OOj 

0.00 

Demand  Limit 

10.99 

0.00; 

o.oo" 

Night  Setback 

0.00 

20.763.17 

54.56 

Sub  Total 

10.99 

59,478.99 

351.91 

Economizer 

0.00 

2,008.84 

0.00 

Ve  nti  I  ati  o  n/Reci  rcu  lati  o  n 

0.00 

0.00 

13.18 

DDC  Control 

0.00 

2,354.75; 

57.06 

MW  OA  Reset 

0.00 

0.00, 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

^  TOTAL 

io.99i  ;  r  '  ^ 

6^842.5^1  ^ 

422.im  ' 

luNCTN 


18 


27 

33 

36 


:  ^CS  j^PLICAWON 


My 


AO 


. mf" . 


' ' 

r-  ;  .  •  -v  -xf- ■ 

■;ai:  -  ^•■■-•.coST:|ie 

Ipdn^TS'  POlKtS.: 'ion^TS;;.'  POHTOS 


Riis-lli:;-?; 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control -AHU 


0 

0 


2 

1 


0 

0 


1 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 


G-1164 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7264 


Building  UA:i 


BUILDING  NAME;  LIBRARY  MAIN 

4,363'  CONDITIONED  SOFT::  31,240 


System  Type:|15 

System  Name:  Small  Single  Zone  air  handling  unit 
System  Number:|AHU-5 


Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

21IBRICKAND  CMU 

TRAINING 

0700-2100 

jM-F 

Weeks  of  Winter: 

32' 

1  Weeks  of  Summer: 

20 

:4:.; ;  'V 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

:  0 

0 

0 

0 

0 

PRES  STOP: 

24 

_ 24 

24 

24 

24 

REQ  START: 

0 

7 

7 

7 

7 

0 

REQ  STOP: 

0 

_ 16 

16 

_ 16 

16 

~  1^ 

0 

iPOffg; 


i  Motor  HP: 

j  HP  Effic: 

Load  Factor: 

"  CFM-HTG: 

CFM-CLG: 

%OA: 

%Area: 

CHILLER  CAP  (TONS); 

KW-TON: 
BLR  CAP  INPUT  {BTUh^ 
BLR  CAP  OUTRJTTbT UH)r 


REQUIRED 

HRA^R 


PRESENT 

HRA^R 


CLG  HRS  ON: 
HTGHRS^? 
H/C  HRS  ON: 

clghrs^avedT 

HTG  HRS  SAVED: 
C/H  HRS  SAVED: 


HOAUHC: 

21.1 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207 

ECHC: 

0.0000784 

NSUCHC: 

~  a00022T 

NSUCC: 

0.000584 

DDCCHC: 

"~0.0000^9 

DDCCC: 

0.000243 

NSC: 

30500 

DDCH:| 

31900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1165 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BUILDING  NAME:  LIBRARY  MAIN 


WiNll 

UK© 

« 1;,  r 
i'-'-vl''-';''' 

r '  ~  - 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-5 

. 

Schedule  STASP 

O.OOi 

23997^ 

24.36| 

Opt  STfSP 

O.OO! 

137.90; 

0.00' 

Duty  Cycle 

0.00 

0.00; 

0.00 

Demand  Limit 

0-92 

0.00' 

0.00 

Night  Setback 

0.00 

1,700.88 

10.65 

Sub  Total 

0.92 

4,738.49 

35.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00_ 

0.00 

DDC  Control 

0.00 

258.76^ 

11.13 

“  HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 
and  Safety  Alarms 


TOTAL: 


48.1« 


3.00 


27 

33 

36 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


Outside  air  damper  economizer 
control  -  AHU 


0 

0 


2 

1 


0 

0 


3 

0 


tosiSf 


$348.00 


$1,097.00 

$272.00 

$399.00 

■$2,116.00 


G-1166 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG;  7264 

BUILDING  NAME: 

LIBRARY  MAIN 

Building  UA: 

4,363  ' 

CONDITIONED  SOFT:;  31 ,240 

_ _ 

_ _  _ _ _ _ _  ^  _ _  _  _  „ 

System  Type: 

3  ! 

System  Name: 

Small  steam  boiler 

System  Number: 

BLR-1  1 

[iSilMliPTiyjr 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS:  Occupancy  Days: 

21 

BRICK  ANDCMU 

TRAINING 

10700-2100  M-F 

Weeks  of  Winter:: 

32 

Weeks  of  Summer: 

20 

WED: 

« t  -  s  :  '‘¥"  “  V.  -v' :  ^ 

SUN:" 

MON: 

TUE: 

THUR: 

FRI: 

SAT: 

PRES  START:  [ 

0 

0 

0 

0 

o: 

0 

0 

PRES  STOP:  [ 

24 

24 

24 

24 

_ 2± 

24 

_ 24 

REQ  START:  [ 

11 

'  7 

7 

_ 

7 

7 

11 

REQSTOP:  ^ 

22 

22 

22 

22 

22 

22 

22 

REQUIRED  ^PRESENT  1 

HRA^R  IHRATR  1 

CLG  HRS  ON 

1,940,  3,360i 

HTG  HRS  ON 

3,104|  5,376 

H/C  HRS  ON 

5,058.  8,760 

CLG  HRS  SAVED 

:  1,420 

HTG  HRS  SAVED 

I  2.27^ 

C/H  HRS  SAVED 

I  3.702, 

-  ' 

pilliislPS:;® 

iiittiiim:.'  ii 

Motor  HP: 

0.00 

HOAUHC: 

21.1 

HP  Effic: 

0.00 

HOAUH: 

34 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

17.3 

%OA: 

0% 

HOAOH: 

27.9 

%Area: 

15% 

COAOHC: 

0.000885 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00234 

KW-TON: 

0.00, 

DC  DUTY:; 

0.17 

BLR  CAP  INPUT  (BTUH): 

3,691,000 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

2,953,000 

ECC: 

0.000207 

ECHC: 


NSUCHC: 


NSUCC:; 


DDCCHC:! 


DDCCC: 


NSC:; 


DDCH: 


OPT:i 


CHWR:i 


CNWR: 


OAR: 


0.0000784 


0.000221 


0.000584 


0.0000919 


0.000243 


30500 


31900 


305 


17.5 


5.67: 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

09-Dec-95 

AJN/CWW 


BLDG:  7264 

BUILDING  NAME;  LIBRARY  MAIN 

PJffr'Jik 

J^P^NlPtGflClLCUMinbN-SlWMWA 

. . . . 

iSystem  Type: 

!3  I 

iSystem  Name: 

Small  steam  boiler 

ISystem  Number: 

IBLR-1 

y-  ..k'BffiSt,  v.ft 'ki" 

WSM90-^MM 

-MH/yr  ■ 

'  ' 

Schedule  ST/SP 

0.00 

.00 

o.oo! 

Opt  ST/SP 

0.00 

0.00 

o.ool 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

o.oo; 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

4.00 

and  Safety  Alarms 

,:TOTAL;.kk':  ■>. 

9^ 

tiilyHil-  Ty 


Steam  Boiler  Monitoring 


ti 


$1,015.00 


G-1168 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


Motor  HP: 


10.00 


HOAUHC:  21,1 


HP  Effic: 

0.86 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

60" 

KW-TON: 

i.ib 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207 

ECHO:  0.0000784 


NSUCHC:  0.000221 


CLGHRSON:  720  3,360 


~  NSUCC:  0.0005W 

DDCCHC:  0.0000919 

"dDCCC:  0.000243 

NSC:;  ““  30500 


HTG  HRS  ON:i 

1,152 

5,376 

DDCH:| 

31900 

HIC  HRS  ON:' 

1,877 

8,760 

OPT: 

305 

j - 

CLG  HRS  SAVED; 

HTG  HRS  SAVED: 

2,640 

4,224 

— 

CHWR: 

CNWR: 

OAR: 

17.5 

0 

5.67 

C/H  HRS  SAVED: 

6,883 

G-1169 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  0 1 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7264 


BUILDING  NAME:  LIBRARY  MAIN 


System  Type: 

*6 

System  Name: 

Small  air  cooled  chiller 

System  Number: 

CH-1 

MH/yr  .  r  - 

Schedule  ST/SP 

o.ob 

18,363.08 

o.ob 

Opt  ST/SP* 

o.ooj 

2,121.49| 

0.00. 

Duty  Cycle 

0.00; 

0.00' 

0.00 

Demand  Limit 

5.32 

0.00' 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

5.32 

20,484.57 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

o'.oo 

0.00 

HW  OA  Reset 

0.00 

0^0  ’ 

0.00 

Chilled  Water  Reset 

0.00 

1,050.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

50.49 

o".oo 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

_  gfof^L  1  ^ 

-  0.0^  "  ' 

.  :  '  .  4.(H5 

UMCST 

IFUNI®; 
NO; 


4-''  .  }.5,- 


10  Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

1 1  Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

16  Alarms  -  Chiller 

42  Chiller  demand  limiting  -  Small  Air 

Cooled  Chiller 


0 

1 


0 

0 


'.v”-p&"'rrc  ,  "'rv:, 


2 

0 


«,  ?v 


0 

0 


^  .  gg r'pjV-' 


$386.00 


$664.00 

$281.00 

$150.00 


$^481.00 


G-1170 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7264 


BUILDING  NAME:  LIBRARY  MAIN 


Building  UA:i 


CONDITIONED  SOFT: 


System  Type:  8 

System  Name:  Air  cooled  DX  compressor 
System  Number:  CH-2 


Category  Number:  Construction: 

jUse: 

t:-" 

Occupancy  HRS: 

Occupancy  Days: 

21  BRICK  AND  CMU 

TRAINING 

10700-2100 

iM-F 

Weeks  of  Winter:' 
Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

"  24 

24 

REQ  START: 

i  13 

0 

_ 11 

_ 0 

11 

Z~"l9 

_ 

REQ  STOP: 

17 

0 

19 

0 

19 

17 

INPUTS 


Motor  HP: 


HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

5 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH); 
BLR  CAP  OUTPUT  (BTUH): 


REQUIRED 

HRATR 


PRESENT 

HR/YR 


CLG  HRS  ON 

720 

3,360 

HTG  HRS  ON 

1,152 

5,376 

H/C  HRS  ON 

1,877 

8,760 

CLGHRSSAVED 

. 

HTG  HRS  SAVED 

4,224 

C/H  HRS  SAVED 

6,883 

WKIililiil 

HOAUHC: 


HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207 

ECHC: 

0.0000784 

NSUCHC: 

0.000221 

NSUCC: 

0.000584 

DDCCHC: 

0.0000919 

DDCCC: 

0.000243 

NSC: 

30500 

DDCH: 

31900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.6'7 

G-1171 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 


EMC  NO: 
DATE: 


1406-001 
1 6-Sep-95 


LOCATION:  FT.  RILEY.  KS 

PREPARED  BY:  AJN/CWW 

BLDG:  7264 

BUILDING  NAME:  LIBRARY  MAIN 

System  Type: 

8 

! 

[System  Name: 

Air  cooled  DX  a)mpressor 

[System  Number; 

CH-2 

i 

r  ■  V.. 

:  MBtufyr 

~'.7 - - 

mnimmu 

Schedule  ST/SP 

0.00 

.00 

o.oo: 

Opt  ST/SP 

0.00 

~  “  o.oo: 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

87.50 

0.00 

Condenser  Water  Reset 

0.00 

^  0.00 

0.00 

Chiller  Demand  Limit 

4.21 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

L  TOTAt- 

4.21 

0.00^  .  r 

_ 1.  - - - - 

3*00l 

Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


DO  .  -,AO',:,1,/,.DI  -;=i  ^  :  ■ 

POINTS  POINTS  POINTS  POINTS 


1 


COST 


$243.00 


$243.00 


G-1172 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 


PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7264  BUILDING  NAME:  LIBRARY  MAIN 


ICatagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

21  BRICK  AND  CMU 

TRAINING 

0700-2100 

iM-F 

Weeks  of  Winter;' 

32 

Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

13 

0 

11 

0 

ZIIja 

9 

9 

REQ  STOP: 

17 

0 

19 

0 

19 

17 

REQUIRED  PRESENT 


IHRTYR  HRATR 

CLG  HRS  ON:|  720  3,360 

HTG  HRS  ON;  1,152  5,376 

H/C  HRS  ON;  1,877  8,760 


CLG  HRS  SAVED: 

2,640 

HTG  HRS  SAVED: 

4,224 

C/H  HRS  SAVED: 

6,883 

HOAUHC: 

21.1 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207 

ECHC: 

0.0000784 

NSUCHC: 

0.000221 

NSUCC: 

0-000584 

DDCCHC: 

0.0000919 

DDCCC: 

0.000243 

NSC:i 

30500 

DDCH: 

31900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1173 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/CVWV 


BUILDING  NAME:  LIBRARY  MAIN 


:‘r  T  ''  . 


Schedule  ST/SPi 

0.00| 

.00! 

_ _ i-. 

0.00; 

!  OptST/SPi" 

O.QO 

0.00; 

0.00 

'  Duty  Cycle 

0.00: 

0.00: 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0-00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

“aocT” 

0-00 

Chiller  Demand  Limit 

0.00 

'  o  .  oo”^ 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

[  TOTALS 

4;-.,  nr:;!:-  ;'f  >r-  -t:- 

__  ■  'tYgCAL  S|StgilFOINt AND 

,  lIMCkAPPUCATioil’l^--|f  i»0-  -  lii-;  .'v  ;  AI-  COST}. 

-  &  .POINTS  -  POINTS j  POINTS.}. -POINTS.,.-  ..  r-'  ■  - 


Optimum  start/stop  -  Perimeter  Rad 
Valve;  Night  setback  -  Perimeter 
Rad  Valve 


1 


$456.00 


;>fOtALr; 


$456.([M) 


G-1174 


BUILDING  7270 
BN  HQ  BUILDING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-^0-0033  DATE 

LOCATION;  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM/CWW 


BLDG:  7270 


Building  UA:| 


BUILDING  NAME:  BN  HQ  BLDG 

2,347  CONDITIONED  SQFTT 


System  Name: 

Muitizone  air  handling  unit 

System  Number: 

AHU-1  ~  1 

.  1'.'— 


iCatagory  Number:  Hconstructlon: 

|Use: 

Occupancy  HRS: 

Occupancy  Days: 

7|BRICK  AND  CMU 

iBATTALlON 

10700-1800 

■M-F;  SAT 

Weeks  of  Winter:! 
Weeks  of  Summer:^ 


^tM^era 

«EPM 

SUN: 

MON: 

“TUEr 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

_ 2A 

24 

24 

24 

REQ  START: 

0  L 

6 

6 

6 

_ e 

0 

REQ  STOP: 

0  ' 

17 

17 

_ 17 

r  ^ 

17 

0 

iNPom 


Motor  HP; 


HP  Effic: 

0.79 

Load  Factor: 

0.80 

CFM-HTG: 

6,310 

CFM-CLG: 

6,310 

%OA: 

40% 

%Area: 

100% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 


REQUIRED 

ilR/YR 


PRESENT 

HRfYR 


CLG  HRS  ON 

1,060  3,360 

HTG  HRS  ON 

1,696  5,376 

H/C  HRS  ON 

2,764  8,760 

CLG  HRS  SAVED 

2,300 

HTG  HRS  SAVED 

3,680 

C/H  HRS  SAVED 

5,996 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1175 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO;  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 


BLDG:  7270 

BUILDING  NAME:  BN  HQ  BLDG 

summ^ 

^System  Type: 

10 

iSystem  Name: 

iMultizone  air  handling  unit 

iSystem  Number: 

AHU-1 

Schedule  ST/SP| 

0.00 

17,479.57 

245.19 

Opt  ST/SP 

o.oo: 

691.23 

0.00 

Duty  Cycle 

o.oo: 

0.00 

0.00 

Demand  Limit 

4.62 

0.00 

0.00 

Night  Setback 

0.00 

35,605.05 

85.90 

Sub  Total 

4.62 

53,775.86 

331.09 

Economizer 

0.00 

1,386.33 

0.00 

Ventilation/Recirculation 

0.00 

197.84 

12.47 

DDC  Control 

0.00 

4,063.09 

70.64 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0^00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

5.00 

1  TOTAL  1  j 

. . . . ^  '  ' 

- . . . . 1 - - - - - - - — 

f.UMCS" 

iT'Ntll® 


DO 


l:!.:  .  V '  ■ 


W0. 


:AIa 


POINTS  POINTS  POmXS  POIMS 


COST 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

29  Direct  digital  control  -  MZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

35  Outside  air  damper  economizer 
control  -  MZ  AHU 

40  Maintenance  (filter)  alarm  -  AHU 
|\  ^  .  TOTAL: 


0 

0 

0 

0 


7 

1 


0 

0 


8 

0 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 


■  H};?,  iSS 


$4,509-00 


G-1176 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7270 

BUILDING  NAME:  BN  HQ  BLDG 

j  Building  UA:| 

2,347! 

CONDITIONED  SOFT: 

6,130! 

System  Type: 

1 

1 

System  Name; 

Smalt  hot  water  boiler 

System  Number 

BLR-1 

1 

i 

i«M!aar 

Catagory  Number:  |Constructlon: 

!Use: 

Occupancy  HRS: 

Occupancy  Days: 

7  BRICK  AND  CMU 

iBATTALION  '0700-1800 

IM-F;  sat 

i  Weeks  of  Winter: 

32 

1  Weeks  of  Summer: 

20 

SUN:  MON: 

TUE:  ""  wed™ 

"fHURr . 

-y 

PRES  START:  0 

!  0 

0  0 

0  0  0 

PRES  STOP:  24 

24 

24  24 

24  24  24 

REQ  START:  0 

6 

6  6 

7  6  0 

REQ  STOP:  0 

17 

17  17 

16  17  0 

-J  -  .r,; 

Motor  HP: 

0.75 

HOAUHC: 

16.2 

HP  Effic: 

0.66 

HOAUH: 

26.1 

Load  Factor: 

0.80 

COAUHC: 

0.000257 

CFM-HTG: 

0 

COAUC: 

0.00068 

CFM-CLG: 

0 

HOAOHC: 

33.3 

%OA: 

0% 

HOAOH: 

53.5 

%Area: 

20% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00305 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

450,000 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

360,000 

ECC: 

0^0^ 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

tfOyRS  CALGULATiOM 

KIQI 

0.00249 

^  --  T  1. 

>  .  c, 

nouLrO, 

REQUIRED  PRESENT 

DDCCHC: 

0.000233 

IHR/YR  HR/YR 

DDCCC: 

0.000616 

CLG  HRS  ON: 

1,060 

3,360 

NSC: 

36600 

HTG  HRS  ON: 

1,696; 

5,376 

DDCH: 

30100 

H/C  HRS  ON: 

. — — _ _j _ 

2,764 

8,760 

OPT: 

305 

CLG  HRS  SAVED: 

2,300 

CHWR: 

17.5 

HTG  HRS  SAVED: 

3,680 

CNWR:I 

0 

C/H  HRS  SAVED: 

5,996 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 


BLDG:  7270 


BUILDING  NAME:  BN  HQ  BLDG 


System  Type: 

:1 

(System  Name: 

ISmall  hot  water  boiler 

System  Number: 

lBLR-1 

WSiaiaip' 

Schedule  ST/SP 

o.ool 

2,495.71! 

0.00 

Opt  ST/SP| 

0.00| 

206.85 

0.00 

Duty  Cycle 

o.oo; 

0.00 

o.oo; 

Demand  Limit 

O.QO 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

2,702.55 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

2.55 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

r  --"TOTAL  - 

mm 

it  2,702.5^.  :f 

'•  /i— -  /'POINTS  POINTS  POINTS 


^.eosTii 


2 

4 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


0 

0 


0 

0 


0 


0 

2 


0 


..i-vTOTAL:. 


$277.00 


$836.00 

$330.00 


$1^.00 


G-1178 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7270 


BUILDING  NAME:  BN  HQ  BLDG 


CONDITIONED  SOFT: 


6,130 


System  Type: 

8  I 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

CH-1 

ITPiSSFlOBc 

Catagory  Number: 

jConstruction: 

Use: 

iOccupancy  HRS: 

pccupancy  Days: 

7|BRICKANDCMU 

BATTALION 

0700-1800 

M-F;  SAT 

Weeks  of  Winter: 


Weeks  of  Summer:; 


32! 

20 


SUN:  MON: 


IVSTCMOPBtAlli^lEiCHEPiag^  H 

TuE: 


WEbr  THUR 


PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


24 

24  i 

24 

24 

; _ 24 

24 

24 

0  _ 

6 

6 

_ 6 

_ 7 

6 

0 

0  ^ 

17' 

17 

17 

ZL  .  Ja  ~ 

17 

0 

Motor  HP: 


0.00 


HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

25 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

iouislAOguofridii^ 

REQUIRED  IPRESENT  1 

HRTfR 

IHRA^R 

CLG  HRS  ON: 

1,060; 

3,360 

HTG  HRS  ON: 

1,696 

5,376! 

H/CHRSON: 

2,764 

8,760' 

CLG  HRS  SAVED: 


2,300 


HTG  HRS  SAVED: 


3,680; 


C/H  HRS  SAVED: 


5,996 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

NSC:; 

36600 

DDCH:! 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1179 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
JM/CWW 


BLDG^^^^727^ 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  BN  HQ  BLDG 


Air  cx)oled  DX  compressor 

|CH-1 


Schedule^T/SP| 

o.oo\ 

.00!  o.oo| 

Opt  ST/SP; 

o.ooi 

0.00 

0.00; 

Duty  Cycle 

o.oo: 

0.00: 

0.00 

Demand  Limit 

0.00 

0.00 

0.00, 

Night  Setback 

0.00 

0.00 

o.oo; 

Sub  Total 

0.00 

0.00 

o.oo; 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  l^sset 

o.oo: 

o.oo: 

0.00 

Chilled  Water  Reset 

0.00 

437.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0-00 

Chiller  Demand  Limit 

21.04 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

.  TOTAL ‘  -  ! 


437.1® 


tYPfcAL’SYSTlWFOINT  ANp  COST  ^MMMARY 


gRJNCTN''' "  OMCS'AftMtarTONl-^ilfiff  -  ^  HsipSllJi..!;.  ,:;:iCOST^ 

^'.No.'  ■  :7 : .ftonstiS-  toints  .poiNTSf,  tpam'.  r_  - 


1 7  Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


xyr-'  tf'-v  ■ 


TOTAL: 


$243.00 


G-1180 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  JM/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG;  7270 

BUILDING  NAME:  BN  HQ  BLDG 

Building  UA: 

2,347  CONDITIONED  SOFT:;  6,130 

System  Type: 

27  i 

System  Name: 

iPerimeter  radiation  valve 

System  Number: 

RAD-1 

m 

Catagory  Number:  Construction: 

lUse: 

Occupancy  HRS:  Occupancy  Days: 

7IBRICK  ANDCMU 

L_^ _ _ _ _ _ _ - _ _ _ _ _ _ 

IBATTALION 

10700-1800  ;M-F;  SAT 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SUN:  MON:  TUE: 

WED:  THUR: 

FRI: 

SAT: 

PRES  START:  0  0 

0 

o 

o 

0  ' 

0 

PRES  STOP:  24  24 

24; 

24  24 

24 

24 

REQ  START:  0  6 

6 

6  7 

6 

0 

REQSTOP:  0  17 

17 

17  ™  16 

17 

0 

:  '"rsf"  ■ 

Motor  HP 

.  x-..:?.;',, 

HOAUHC: 

16.2 

HP  Effic 

0.00 

HOAUH: 

26.1 

Load  Factor 

0.80 

COAUHC: 

0.000257 

CFM-HTG 

0 

COAUC: 

0.00068 

CFM-CLG 

0 

HOAOHC: 

33.3 

%OA 

0% 

HOAOH: 

53.5 

%Area 

20% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS) 

0 

COAOC: 

0.00305 

KW-TON 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH) 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

0 

ECC: 

0.00021 

Idui^^AilcyL^dN#^" :  • 

ECHC: 

NSUCHC: 

NSUCC: 

”  '  a00007’95 
0.000941 

0.00249 

REQUIRED  PRESENT 

DDCCHC: 

0.000233 

HRA^R  iHRA'R 

DDCCC: 

0.000616 

CLG  HRS  ON: 

1,060  3,360 

NSC: 

36600 

HTG  HRS  ON: 

1,696  5,376 

DDCH: 

30100 

i  H/CHRSON: 

2,764  8,760 

OPT: 

305 

■  CLG  HRS  SAVED: 

HTG  HRS  SAVED: 

C/H  HRS  SAVED: 

2,300 

3,680 

5,996 

CHWR: 

CNWR: 

OAR: 

17.5 

0 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  JM/CWW 


BLDG:  7270  BUILDING  NAME:  BN  HQ  BLDG 

. . . . . . . . 

■■  ' . ' . . '  '  "  ' 

System  Type: 

\21 

System  Name: 

Perimeter  radiation  valve 

iSystem  Number: 

RAD-1 

FUNCTION  ^ 

set 

Schedule  ST/SP 

0.00! 

.00 

0.00 

Opt  ST/SP 

O.OO! 

0.00 

1  0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

’  o'oo 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

_  I 

.  "1,-.;.  '04)0r.i.w.,  , 

r QAim  \ ^  ■:  ZM 

»UI«OTtel4i.UMC$' 

AtraSSiroS  '.do"  i  AO.-r  ■. -Sdi - ':.Ai’.-^'f;,  '.'.cost  . 

'  POINTS  '  PoiWr's  points  .points;.  _  ,■ 

25  Optimum  start/stop  -  Perimeter  Rad  0  10  1  $456.00 

Valve;  Night  setback  -  Perimeter 
Rad  Valve 


f 

.  ■'  -  .".vf  TOTAL: 

%  v»  i  %  A?'  V.^  s  c.vT  4.  >. 

,;i-’ 

* 

rl 

k-  I  ^ ^  k  ?< '  A  •  <  n'  Ik  w L* .  „  .  r 

G-1182 


BUILDING  7285 
CLOTHING  SALES 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7285 


BUILDING  NAME:  CLOTHING  SALES 


Building  UA:| 


4,894 


CONDITIONED  SOFT: 


17,042 


System  Type:!  15 

System  NamerlSmail  Single  Zone  air  handling  unit 

System  Number: 

AHU-1 

jCatagory  Number:  Construction: 

lUse: 

Occupancy  HRS: 

{Occupancy  Days: 

!  17iBRICKANDCMU 

RETAIL  SHOP 

j0800-2200 

jM-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

. . . 

_ „  ;  ,,  r'-«vr 

SYSTEM  OPERATING  SCHEDULE  ^  :  F 

. 

MON:  TUE^  WED: 

PRES  START:  0 

0  :  0  0 

PRES  STOP:  24 

24  24  24 

REQ  START:  0 

9;  9  9 

REQSTOP:  ~  0 

18  18  18 

■UMiiy 

;  Motor  HP 

7.50 

i  HP  Effic 

0.83 

Load  Factor 

0.80 

CFM-HTG 

18,700 

CFM-CLG 

18,700 

:  %OA 

10% 

%Area 

100% 

CHILLER  CAP  (TONS) 

0 

,  KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

.  0 

BLR  CAP  OUTPUT  (BTUH) 

0 

REQUIRED  PRESENT 

HRIYR  HRnrR 

CLG  HRS  ON: 

1,000  3,360 

HTG  HRS  ON: 

1,600  5,376 

H/C  HRS  ON: 

2,607:  8.760 

SAT: 


THUR:  FR!: 

_ 0 

___ 


. . tv'S: 


raTJui’V* 


0 

0 

24 

_ 24 

9 

10 

18 

_ 16 

CdNStANtS 

■liiffSiE' 


CLG  HRS  SAVED 


HTG  HRS  SAVED 


C/H  HRS  SAVED 


2,360 

3,776 


6.153 


HOAUHC: 

17.4 

HOAUH: 

28 

COAUHC: 

0.000233 

COAUC: 

0.000615 

HOAOHC: 

36.7 

HOAOH: 

59.1 

COAOHC: 

0.00124 

COAOC: 

0.00328 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000795 

ECHC: 

0.0003 

NSUCHC: 

0.000455 

NSUCC: 

0.0012 

DDCCHC: 

0.000248 

DDCCC: 

0.000657 

NSC: 

397000 

DDCH: 

207000 

OPT: 

305 

CHWR: 

17".5 

CNWR: 

0 

OAR: 

5.67 

G-1183 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7285 


BUILDING  NAME:  CLOTHING  SALES 


System  Type: 


!15 


System  Name: 
System  Number: 


ISmall  Single  Zone  air  handling  unit 


^HU-1 


'mmm 

iiSIto&T-:;'  j,. 

Schedule  ST/SP| 

0.00 

35,821.88; 

200.20 

Opt  ST/SPj 

0.00 

1,642.82: 

0.00 

Duty  Cycle 

o.oo| 

o.ooi 

0.00 

Demand  Limit 

0.00^ 

0.00; 

0.00 

Night  Setback 

0.00: 

52,351.58 

1,942.92 

Sub  Total 

0.00 

89,816.28; 

2,143.12 

Economizer 

0.00 

14,626.07: 

0.00 

Ventilation/Recirculation 

0.00 

132.89 

9.92 

DDC  Control 

0.00, 

12,090.89 

f,013.06 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

o.ob 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

<1 »  m 

3.00 

Lx;-":*':,  v «  -■  "  4 ;  ■  nn 

TOTAL 


27 

33 

36 


ir 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


0 

0 

0 


2 

1 


3 

0 


■mSm 


i#5 


1^: 


?  COST--  '' 
$348.00 


$1,097.00 

$272.00 

$399.00 


|2|i|:6o 


G-1184 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7285 


BUILDING  NAME:  CLOTHING  SALES 


Building  UA: 


4,894! 


CONDITIONED  SOFT: 


17,042 


System  Type: 

1 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-1  ! 

ICatagory  Number:  jConstruction: 


lUse: 


Occupancy  HRS: 


iOccupancy  Days: 


17IBRICK  AND  CMU 


IRETAIL  SHOP 


0800-2200 


iM-F;  SAT-SUN 


Weeks  of  Winter: 


321 


Weeks  of  Summer: 


20 


i\^fESjSPiRAW 

“v'j 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI:  SAT: 

PRES  START: 

0 

_ 

0 

0 

0 

0 

_g 

PRES  STOP: 

24 

24 

24: 

24 

24  ^ 

24 

24 

REQ  START: 

0 

9 

9 

11 

9 

10 

REQ  STOP: 

;  0 

18 

18 

18 

19  ; 

18  : 

16 

'is;',"''  -- : 


1  Motor  HP: 

0.75 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0%' 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-fON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

2,000,000 

BLR  CAP  OUTPUT  (BTUH): 

1,600,000 

Hauls  calculations 

te>.  .■■CiUrJ  V.:. 

REQUIRED  PRESENT 
HR/YR  iHR/YR  ' 

CLG  HRS  ON: 

1,000 

3,360 

HTG  HRS  ON:| 

i,6oo; 

5,376" 

H/C  HRS  ON: 

2,607 

8,760 

CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED:  6,153 


HOAUHC:  17.4 


HOAUH: 

28 

COAUHC: 

0.000233 

COAUC: 

0.000615 

HOAOHC: 

36.7 

HOAOH: 

59.1 

COAOHC: 

0.00124 

i 

COAOC: 

0.00328 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000795 

ECHC: 

0.0003 

NSUCHC: 

0.000455 

NSUCC: 

0.0012 

DDCCHC: 

0.000248 

1 

DDCCC: 

0.000657 

NSC: 

397000 

DDCH:; 

207000 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

! 

OAR: 

5.67 

G-1185 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7285 


BUILDING  NAME:  CLOTHING  SALES 


Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


TOTAL 


iSystem  Type:  1 

jSystem  Name: 

Small  hot  water  boiler 

iSystem  Number: 

BLR-1 

. 

E 

Schedule  ST/SP 

_ 0.00| 

2,580.36 

o.oo: 

Opt  ST/SPI 

0.00| 

208.42 

0.00 

Duty  Cycle; 

0.00 

0.00 

0.00; 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

2,788.79 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

11.34 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

A  r\ri 

0.00; 


2,r^T» 


4.00 


;:UMC2S,^ 

»ICTN- 


itjPOMTS 


,  ©I  ' '  -P.-AI - ^ 

PO«#S:  f<>lKTS  POINTS! 


'■COST,  C 


1  Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

2  Hot  water  reset  -  HW  Boiler 

4  Alarms  -  HW  Boiler 


0 

0 


0 

0 


0 

2 


$277.00 


$836.00 

$330.00 


$1,443.00 


G-1186 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7285 


BUILDING  NAME:  CLOTHING  SALES 


System  Type:|9 


System  Number: 


System  Name:|Water  cooled  chiller 


CH-1 


Catagory  Number:  jConstruction: 

Use: 

'Occupancy  HRS: 

Occupancy  Days: 

I  17  BRICK  AND  CMU 

RETAIL  SHOP 

0800-2200 

M-F;  SAT-SUN 

i  Weeks  of  Winter:; 

32| 

20 

Weeks  of  Summer: 

pYSflM^reRMlNG^Cl 

HEPU 

SUN: 

MON: 

TUE:  WED: 

PRES  START:  0 

24 

0  0 

PRES  STOP:  24 

24  24 

REQ  START:  0 

REQSTOP:  o' 

Motor  HP: 

9  9 

18  ^  18 

7.50 

HP  Effic: 

0.83 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG:  0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

40 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

fioMSCALCUU^nONS 

REQUIRED 

PRESENT 

iHRA'R 

HRTlTR 

CLG  HRS  ON: 

1,000 

3,360 

HTG  HRS  ON: 

1,600 

5,376; 

H/C  HRS  ON: 

2,607 

8,760 

THUR: 


24 


FRI: 


24 


11 


19 


“l8 


SAT: 

0 

To 


16 


CLG  HRS  SAVED: 


2,360 


HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153, 

HOAUHC: 

17.4 

HOAUH: 

28 

COAUHC: 

0.000233 

COAUC: 

0.000615 

HOAOHC: 

36.7 

HOAOH: 

59.1 

COAOHC: 

0.00124 

COAOC: 

0.00328 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000795 

ECHC: 

0.0003 

NSUCHC: 

0.000455 

NSUCC: 

0.0012 

DDCCHC: 

0.000248 

DDCCC: 

0.000657 

NSC: 

397000 

DDCH: 

207000 

OPT: 

305 

CHWR: 

17.5 

CN^:! 

0 

OAR: 

5.67 

G-1187 


EMC  ENGINEERS.  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLTO:  7285 


BUILDING  NAME:  CLOTHING  SALES 


System  Type: 

i9  i 

I — L — ^ — - — — — - 

System  Name: 

^ater  coaled  chiller 

! 

System  Number:  i 

CH-1 

Schedule  ST/SPi 

0.00! 

12,711.62 

0.00 

Opt  ST/SP 

0.00 

1,642.82 

o.oo; 

Duty  Cycle 

0.00 

0.00 

0.00, 

Demand  Limit 

4.12 

aoS 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

4.12 

14,354.44 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Ccmtroi 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

700.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

33.66 

0.00 

0.00 

Remote  Monitoring, 

11.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

.  TOTAL  _ 

37.78',  '-f''  ■ 

15,054.4^  ^ 

-v.  ,,0.00,"- 

11.001 

CUMCS 

E'  NCTN’ 

mM 


■ '  iMci'AiTliSSoti .Ik*  M 


1 0  Scheduled  start/stop  control  - 

Chiller;  Optimum  start/stop  control  - 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

1 3  Chilled  water  reset  and  alarms  - 
Water  Cooled  Chiller 

14  Condenser  water  reset  and 
alarms  -  Water  Cooled  Chiller 

1 5  Chiller  demand  limiting  -  Water 
Cooled  Chiller 


1 

0 

2 


1 

0 

1 


7 

2 

2 


$386.00 

$3,527.00 

$936.00 

$1,545.00 


TOTAL: 


3: 


11 


- -SI. 


$6,394.00 


G-1188 


BUILDING  7305 

APP  INSTRUCTION  BUILDING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/AMS/CWW 


BLDG:  7305 


BUILDING  NAME:  APP  INSTR  BLDG 


Building  UA:! 


3,353: 


CONDITIONED  SOFT:! 


9,872 


System  Type:|8 


System  Name:  Air  cooled  DX  compressor 


System  Number:|ACCU-1 


Catagory  Number:  jConstruction:  Use:  jOccupancy  HRS:  Occupancy  Days: 


_ 21  iBRICK  AND  CMU  TRAINING  10700-2100  _ M-F 

Weeks  of  Winter:;  32; 

Weeks  of  Summer:'  20 


iYSfEMOPliUtlNGWHEDULi^:^:  3 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

_ g 

_ ^ 

0 

0 

0 

_ ^ 

PRES  STOP: 

24 

24 

_ 24 

24 

24 

24 

_ 

REQ  START: 

~  0 

,.Z. 

7 

_ 7 

7 

REQ  STOP: 

0 

1.  .  22 

_ 22 

22 

^ZZiz. 

_  0 

Motor  HP 

0.00 

HP  Effic 

0.64 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

0% 

CHILLER  CAP  (TONS) 

A 

KW-TON 

1.10 

BLR  CAP  INPUT  (BTUH) 

0~ 

BLR  CAP  OUTPUT  (BTUH) 

0 

p^OPfslclLcuCATibM 

REQUIRED 

HR/YR 


PRESENT 

HR/YR 


CLG  HRS  ON: 


HTG  HRS  ON: 


1,400 


2,240 


3,360 


H/C  HRS  ON: 


3,650 


5^376 

8760 


CLG  HRS  SAVED: 

1,960 

HTG  HRS  SAVED: 

3,136 

C/H  HRS  SAVED: 

5,l’l0 

CONSTANTS 


j?1f 


HOAUHC 

21.1 

HOAUH 

34 

COAUHC 

0 

COAUC 

0 

HOAOHC 

17.3 

HOAOH 

27.9 

COAOHC 

0.000885 

COAOC 

0.00234 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.000207 

ECHC 

0.0000784 

NSUCHC 

0.000221 

NSUCC 

0.000584 

DDCCHC 

0.00009l'9 

DDCCC 

0.000243 

NSC 

30500 

DDCH 

31900 

OPT 

305 

CHWR 

17.5 

CN^ 

6 

OAR 

5.67 

G-1189 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01  -94>D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 


1406-001 

16-S6p-95 

AJN/AMS/CVWV 


BLDG:  7305 

BUILDING  NAME:  APP  INSTR  BLDG 

liEi:t£«S 

System  Type: 

|8 

'System  Name: 

^ir  cooled  DX  compressor 

|System  Number: 

^CCU-1  “ 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

;  TOTAL  ^  r 


1  Schedule  ST/SPj 

o.oo: 

.oo; 

0.00' 

1  Opt  srisp] 

o.oo| 

o.ool 

o.oo; 

Duty  Cycle 

0.00; 

0.00 

0.00 

Demand  Limit 

0.00 

0.00! 

0.00, 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

70.00 

oToo^ 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

3.37 

0.00 

0.00 

ruMc^f?-- 

^UNCTN 


ra  UMCS  APPlJC^’flON 

Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


$243.00 


IMIi 


G-1190 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/AMS/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7305  BUILDING  NAME:  APP  INSTR  BLDG 

Building  UA:i  3,353|  CONDITIONED  SOFTT  9,872 


I 

Siiailiil#SiiaMSg| 

System  Type: 

8 

System  Name: 

Air  cooled  DX  compressor 

System  Number:! 

ACCU-2 

mm 

i5  -V-  '  ^  ^ 

jCatagory  Number: 

Construction: 

Use: 

Occupancy  HRS:  {Occupancy  Days: 

21 

BRICK  ANDCMU 

TRAINING 

I0700-2100  jM*-F 

!  Weeks  of  Winter:; 

— - 

32! 

Weeks  of  Summer: 

20 

SYStEM^OPlMl 

fiWi 

CHlDOi 

7'r7  :  *;  vr77rv:3"'''r;;v/  ■''s  - 

SUN: 

MON: 

tueT 

viio:  THUR: 

SAT:^  —  '  ^ 

PRES  START: 

_ g 

_ _ 0 

0 

0  0 

0 

0 

PRES  STOP: 

24 

. . 

24  24 

24  : 

24 

REQ  START: 

0 

_ 7 

. . .  ~7 

7  7 

7 

0 

REQSTOP: 

0 

22  22 

17 

_ g 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

4 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

~6 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED  PRESENT 
HR/YR  HR/YR 


CLG  HRS  ON 

1,400' 

3,360 

HTG  HRS  ON 

2,240; 

5,376 

H/C  HRS  ON 

3,650 

8,760 

CLG  HRS  SAVED 

1,960 

HTG  HRS  SAVED 

3,136 

C/H  HRS  SAVED 

5,110 

bbN^NTs<.r'^-;g:-- 

,  :  V  'V 

HOAUHC: 

21.1 

HOAUH: 

34 

COAUHC:' 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207 

ECHC: 

0.0000784 

NSUCHC: 

0.000221 

NSUCC: 

0.000584 

DDCCHC: 

0.0000919 

DDCCC: 

0.000243 

NSC: 

30500 

DDCH: 

31900 

OPT: 

305 

CHWR: 

Its 

CNWI^ 

0 

OAR: 

5.67” 

G-1191 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS/CWW 


BLDG:  7305 

BUILDING  NAME:  APP  INSTR  BLDG 

System  Type: 

8 

ISystem  Name: 

Air  cooled  DX  compressor 

System  Number: 

^CCU-2 

.•fe;-:--.  MWyrf  : 

Schedule  ST/SP| 

o.oo; 

.00' 

0.00; 

OptSTASS 

0.00 

O.OOi 

o.oo! 

Duty  Cycle 

O.OOi 

o.oo: 

I 

0.00 

Demand  Limit 

0.00 

0.00: 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

O.OOi 

o.oo' 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

70.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

3.37 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

-  ..r.vTOWL,- 

70.001  •.  ■ 

|.UMCS'  ■; 

pFUN'CTN' 

.  no: 


DMCS  APPtiCATION 


17  Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


$243.00 


iMiSI 


G-1192 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep“95 
AJN/AMS/CWW 


%Area: 

CHILLER  CAP  (TONS)? 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


0.00 

0.^ 

0^ 

0 

9 

~0% 

6% 

^/Td 

A 

~o 


HOAUHC: 

21.1 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

d 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

. ”'orodd207 

ECHC: 

0.0000784 

NSUCHC: 

0.000221 

CLG  HRS  ON:! 

1,400. 

3,360 

; 

HTG  HRS  ON: 

2,240 

5,376 

H/C  HRS  ON: 

^3,650 

8,760 

CLG  HRS  SAVED: 

1,960" 

HTG  HRS  SAVED: 

3,136 

C/H  HRS  SAVED: 

5,110 

NSUCC: 

0.000584 

DDCCHC: 

0.0000919 

DDCCC: 

0.000243 

NSC: 

30500 

DDCH: 

31900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1193 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS/CWW 


BLDG;  7305 


BUILDING  NAME:  APPINSTR  BLDG 


System  Type: 

i8 

[System  Name: 

lAir  cooled  DX  compressor 

jSystem  Number: 

ACCU-3 

i 

Schedule  ST/SP| 

0.00 

.00 

0.00 

Opt  ST/SP! 

0.00 

0.00 

0.00; 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

70.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

3.37 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

r  TOTAL  : 

--  ;  ^:37i  -  '  ^  70.00.  ^ 

oxMjJ :  = 

"  3*00 

Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


$243.00 


G-1194 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7305 


Building  UA:| 


System  Type:  8 

System  Name:  Air  cooled  DX  compressor 
System  Number:  ACCU-4 


BUILDING  NAME:  APP  INSTR  BLDG 

3,353  CONDITIONED  SOFT: 


1406-001 
1 6-Sep-95 
AJN/AMS/CWW 


{Catagory  Number:  jConstruction: 

^  2iIbrickandcmu 


'Use: 

^RAININ^ 


jOccupancy  HRS: 
10700-2100 


Ev,“ 

HRS:  Occupancy  Days: 

&F 


Weeks  of  Winter:; 
Weeks  of  Summer: 


sflii-OliERi 

mlial 

feHfUH 

monT^ 

ii’- 

"”tueV" 

WED:"^ 

THUR: 

FRI: 

SAT: 

PRES  START: 

I  0; 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24  ; 

24 

24 

REQ  START: 

0 

7 

7 

7 

7 

5 

REQ  STOP: 

i  0 

22 

T2 

..  ~22 

_22 

17 

0 

Motor  HP: 

HP  Effic: 

Load  Factor: 

~  CFM-HTG: 

CFM-CLG:  ~ 

%OAr^~ 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 

BLR  CAP  INPUT  (BTUH): 

BLR  CAP  OUTPUT  (BTUH): 


1 

REQUIRED 

PRESENT 

IHRT^R 

HRA'R 

CLG  HRS  ON 

'  1 ,400 

3,360 

HTG  HRS  ON 

2,240 

5,376 

H/C  HRS  ON 

'  3,650 

8,760 

CLG  HRS  SAVED: 

1,960 

HTG  HRS  SAVED: 

3,136 

C/H  HRS  SAVED: 

5,110 

HOAUHC: 

21.1 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207 

ECHC: 

0.0000784 

NSUCHC: 

0.000221 

NSUCC: 

0.000584 

DDCCHC: 

0.0000919 

DDCCC: 

0.000243 

NSC: 

30500 

DDCH: 

31900 

OPT: 

305 

CHWR: 

17.5 

CN^: 

0 

OAR: 

5.67 

G-1195 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/AMS/CWW 


BLDG:  7305 


BUILDING  NAME:  APP  INSTR  BLDG 

ENERGY  Cil^LCOLATIONiSUMMARY 


System  Type: 
'System  Name: 
System  Number: 


iAir  cooled  DX  compressor 
Iaccu-4 


'■jsitotfM- 


Schedule  ST/SP; 


Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  ; 


Opt  ST/SPi 

o.oo: 

0.00; 

0.00 

Duty  Cycle 

o.oo: 

0.00, 

0.00 

Demand  Limit 

o.oo: 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

47.25 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

2.27 

0.00 

0.00 

-moms.  :4Xpoints  viEpiNTs::v  'poii 


SflDUiTS  I  POINTS  il  POINTS  POINTS 


17  Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


;-4!X0ST 


$243.00 


$243.00 


G-1196 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94^0-0033  DATE: 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/AMS/CWW 


BLDG:  7305  BUILDING  NAME:  APP  INSTR  BLDG 


Catagory  Number:  Construction: 


21|BRICKAND  CMU 


Use: 

trainFng” 


jOccupancy  HRS: 
:0700-2100 


Occupancy  Days: 


I 

Weeks  of  Winter:| 

32i 

Weeks  of  Summer:’ 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

I  0 

0 

_ 0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

REQ  START: 

0 

f 

7 

. 7 

_  _3z 

7 

_ 0 

REQ  STOP: 

6 

22 

22 

22 

r  22 

17 

0 

""'^^MotorlHP:^'' .  0.50 

I  HP  Effic:  0  66 

I  Load  Factor:  0.80 

.  CFM-HTG:  — 

’  CFM-CLG:  1^0 

I  o/^oA:  30% 

~%Area:  22% 

CHILLeW^A^OUS):  0 

K\^ON:  0  00 

’~¥l^ap  rNPUf(^U^^^^  0 

~BLR  CAP  OUTPUT  (OTUH):  0 


... 

fill 

HOAUHC: 

21.1 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

a  17 

DC  DEMAND: 

0.17 

ECC: 

"  0.000"207 

ECHC: 

aodo6784 

NSUCHC: 

0.000221 

NSUCC: 

0.000584 

DDCCHC: 

0.0000919 

iHR/YR  HRA^R 


1 

CLG  HRS  ON:| 

1,400 

3,360 

HTG  HRS  ON:; 

2,240 

5,376 

H/C  HRS  ON: 

3,650 

8,760 

CLG  HRS  SAVED: 

1,960 

HTG  HRS  SAVED: 

3,136 

C/H  HRS  SAVED: 

5,110: 

DDCCC: 

0.000243 

NSC: 

30500 

DDCH: 

31900 

OPT: 

305 

CHWR: 

V7~6 

CNWR: 

0 

OAR: 

~5~67 

G-1197 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/AMS/CWW 


BLDG:  7305 


BUILDING  NAME:  APP  INSTR  BLDG 


System  Type: 

:15 

System  Name: 

Small  Single  Zone  air  handling  unit 

'System  Number: 

AHU-1  ; 

Schedule  ST/SP 

0.00 

2,310.34 

58.22 

Opt  ST/SP 

0.00 

137.90 

0.00 

— 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.92 

0.00 

aoo* 

Night  Setback 

0.00 

2,032.76 

22.50 

Sub  Total 

0.92 

4,480.99 

80.72 

Economizer 

0.00 

515.09 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

3.48 

DDC  Control 

0.00 

603.78 

23.53 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

oToo‘ 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitonng, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

TOTAL 

;  o.9s| 

„  ;-5,599.si^- 

-197*73} 

UMCS 
CTN 
NO. 


UMCS  APPLICATION 


DO 

jpOINTS 


isii 


,  POINTS-; 


;pi;. 


COST 


■POWTS&fiKPoiNus:; 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


TOTAL: 


1 


0 

0 


2 

1 


0 

0 


0 


1 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 


G-1198 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-0-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/AMS/CWW 


HOAUHC:  21.1 

HOAUH:  34 


Load  Factor: 

0.80 

CFM-HTG: 

1,800 

CFM-CLG: 

1,800 

%OA: 

30% 

%Area: 

22% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

o' 

BLR  CAP  OUTPUT  (BTUH): 

0 

gOORSCALCUUl 

jREQUIRED  PRESENT 
IHRA'R  HRA'R 

CLG  HRS  ON 

’  1,400  3,360 

HTG  HRS  ON 

2,240  5,376 

H/C  HRS  ON 

3,650:  8,760 

CLG  HRS  SAVED 

1.960 

HTG  HRS  SAVED 

3,136 

C/H  HRS  SAVED 

5,110 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207 

ECHC: 

0.0000784 

NSUCHC: 

0.000221 

NSUCC: 

0.000584 

DDCCHC: 

0.0000919 

DDCCC: 

0.000243 

NSC: 

30500 

DDCH: 

31900 

OPT:i 

"305 

CHWR:| 

17.5 

cnwrT 

0 

OAR: 

G-1199 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS/CWW 


BLDG:  7305 


_  ^  ^AME:  APPINSTRBLDG 


ISystem  Type: 

115 

System  Name: 

Small  Single  Zone  air  handling  unit 

jSystem  Number: 

iAHU-2 

7 

mm 

j  Schedule  ST/SP 

0.00 

2,310.34i 

58.22: 

Opt  ST/SP 

O.OOi 

137.901 

0.00 

Duty  Cycle 

o.oo; 

O.CK) 

0.00^ 

Demand  Limit 

0.92 

0.00 

0.00^ 

Night  Setback 

0.00 

2,032.76 

22.50 

Sub  Total 

0.92 

4,480.99 

80.72 

Economizer 

0.00 

515.09 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

3.48 

DDC  Control 

0.00 

603.78 

23.53 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 
_ and  Safety  Alarms 


TOTAt 


-.0.92!,; 


S,5»».87l 


107.73! 


DMCS 


1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback -AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


2 

1 


0 

0 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 


G-1200 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/AMS/CWW 


BLDG:  7305 


Building  UA:| 


BUILDING  NAME:  APP  INSTR  BLDG 

3,353;  CONDITIONED  SOFT:; 


I  System  Name: 

Small  Single  Zone  air  handling  unit  j 

System  Number: 

^HU-3 

Catagory  Number:  IConstmction: 

2iIbrickandcmu 


Use:  Occupancy  HRS: 

"tKaTnTnG  ^700-2100" 


Occupancy  Days: 
iM-F 


Weeks  of  Winter:' 


Weeks  of  Summer: 

20 

>che6u 

Li 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI:  ^  ^ 

SAT: 

PRES  START: 

0 

0 

0 

7  7  0 

_ g  _ 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

~~2i  ” 

24 

REQ  START: 

0 

7 

_ 

..  ^ 

7 

— y  — 

0 

REQ  STOP: 

0 

22 

22 

22 

22 

17 

0 

Fnputs' 

Motor  HP: 

0.50 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

1,800 

CFM-CLG: 

7800 

%OA: 

30% 

, 

%Area: 

'22% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH):  0 


BLR  CAP  OUTPUT  (BTUH):  0 


REQUIRED  PRESENT 
HRnrR  HR/YR 


CLGHRSON:  1,400  3,360 

HTGHRSON:  2,240  5,376 

H/CHRSON:  3,650  ^60 

CLCTTRy^SAVED:  1,960 

“HTGH'rS  saved?  3,136 

C/H  HRS  SAVED:  5,110 


PQN$TAN-r$v^|S|,|^ 

HOAUHC 

21.1 

HOAUH 

34 

COAUHC 

0 

COAUC 

0 

HOAOHC 

17.3 

HOAOH 

27.9 

COAOHC 

0.000885 

COAOC 

0.00234 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0.000207 

ECHC 

0.0000784 

NSUCHC 

0.000221 

NSUCC 

0.000584 

DDCCHC 

0.0000919 

DDCCC 

0.000243 

NSC 

30500 

DDCH 

31900 

OPT 

305 

CHWR 

17.5 

CNWR 

0 

OAR 

5.67 

G-1201 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLI  ENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS/CWW 


BLDG:  7305 

BUILDING  NAME:  APR  INSTR  BLDG 

iSystem  Type: 

115 

jSystem  Name: 

jSmali  Single  Zone  air  handlir>g  unit 

ISystem  Number: 

iAHU-3  : 

■.MkHVl,: 


1:-. 


1  Schedule  ST/SP 

r 

o.ooj 

2,310.34 

58.22i 

Opt  STOP 

O.OO: 

137.9o| 

o.oo; 

Duty  Cycle 

o.oo: 

o.oo: 

o.oo: 

Demand  Limit 

0.92 

0.00: 

0.00 

Night  Setback 

0.00 

2,032.76; 

22.50 

Sub  Total 

0.92 

4,480.99 

80.72 

Economizer 

0.00 

515.09 

0.00 

Ventiiation/Recirculation 

0.00 

0.00 

3.48 

DDC  Control 

0.00 

603.78 

23.53 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

o.oo: 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

1 

t;:  . 

_____  5,599.871  K, 

'JCtNl  :  UMCSAPFEIC^TION 

NO. . ‘  . ■'  ■■ 


iloiVTSf  ^ 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


2 

1 


0 

0 


1  $348.00 


3  $1,097.00 

0  $272.00 

2  $399.00 


G-1202 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/AMS/CWW 


BLDG;  7305 


BUILDING  NAME:  APP  INSTR  BLDG 


Building  UA: 


3,353 


CONDITIONED  SOFT:: 


9.872, 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-4 

■  _  ..  _ _ _ _ _ _ _  .  .. _ 

-f®'  S' ^  ;-S'  'S  \  ■  J;' ' ;  - 


Catagory  Number:  Construction: 

'Use: 

lOccupancy  HRS: 

Occupancy  Days: 

1  21|BRICKANDCMU 

TRAINING 

10700-2100 

M-F 

Weeks  of  Winter: 


Weeks  of  Summer: 


32 

20 


iVSfgM OPERATING  SCHEOUtfe 

SUN:  MON:  TUE: 

WED: 

THUR: 

v': 

S,!'5  ,  x'j  ”, 

FRI: 

SAT: 

PRES  START: 

i  o; 

o: 

0 

0 

0 

0 

0 

PRES  STOP: 

I  24 

24 

24 

24 

“_24  7J 

~~2A 

24 

REQ  START: 

0  ; 

7 

7 

"ZZIz 

'z  17 

7 

0 

REQ  STOP: 

0 

22 

22 

22 

7  22  7 

~'rr 

0 

”  oTso 

Motor  HP: 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

1,200 

CFM-CLG: 

1,200 

%OA: 

15% 

%Area: 

12% 

CHILLER  CAP  <TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

RWRi 

REQUIRED  PRESENT 

|HR/YR 

HRATR 

CLG  HRS  ON: 

1.400, 

3,360: 

HTG  HRS  ON: 

2,240 

5,376 

H/C  HRS  ON: 

3,650' 

8,760 

CLG  HRS  SAVED: 

1,960 

HTG  HRS  SAVED: 

3,136 

C/H  HRS  SAVED: 

5,110 

HOAUHC: 

21.1 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC:  17.3 


HOAOH:  ‘  27.9 


COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207 

ECHC: 

0.0000784 

NSUCHC: 

0.000221 

NSUCC: 

0.000584 

DDCCHC: 

0.0000919 

DDCCC: 

0.000243 

NSC: 

30500 

DDCH: 

31900 

OPT: 

305 

CHWR:: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1203 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION;  FT.  RILEY,  KS  PREPARED  BY:  AJN/AMS/CWW 


BLDG^^OS  _ 

BUILDING  NAME:  APP  INSTR  BLDG 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

I 

iSystem  Number: 

AHU^ 

.  S'i MH/yiriir  : 

Schedule  STASP 

O.OOj 

2,310.34i 

19.411 

Opt  ST/SP 

0.00' 

137-90^ 

.. .  _ 1 _ 

0.00' 

Duty  Cycle 

0.00: 

O.OQi 

0.00^ 

Demand  Limit 

0.92 

O.OO: 

0.00' 

Night  Setback 

0.00 

1,355.17; 

12.27 

Sub  Total 

0.92 

3,803.41 

31.68 

Economizer 

0.00 

343.39 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

1.16 

DDC  Control 

0.00 

402.52 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

~o~o6^ 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

f-  TOTAL 

■  ;  ^  0.92j 

4,549.32:  :  „ . 

MM7\ 

,■  -*  3.W 

. 


j  ...  .  „ 


iSiSSiiiiiiill 


?P0INtS?'A10INl^;i:yK)lNm 


18 


27 

33 

36 


tei 


la;« 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


1 


0 

0 


2 

1 


0 


1 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-1204 


BUILDING  7350 

VEHICLE  MAINTENANCE  SHOP  ORG 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16‘Sep-95 

AJN/CWW/AMS 


BLDG;  7350 


Building  UAii 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 
■9;^  ^  CONDITIONED  SQFT:i 


System  Type:  1 5  _ _ _ 

System  Name:  Small  Single  Zone  air  handling  unit  _ ^ 

System  Number:  AH U-1 


ICatagory  Number:  |Constructlon:  !Use: 

j  13IMETAL  PANEL  AND  CMU  VEH  MAINT  SHOP 


^Occupancy  HRS: 
;0700-1800 


Occupancy  Days: 
M-F  ~ 


Weeks  of  Winters 
Weeks  of  Summer: 


WED:  THUR: 


PRES  START: 

0  ' 

0 

0 

0 

o~ 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

7 

7 

_ 7 

_ 7 

_ 7 

0 

REQ  STOP: 

0 

17 

17 

iT 

~  7.17 

7  J7 

0 

Motor  HP:  0. 


HPEffic: 

0.66 

Load  Factor: 

o.sa 

CFM-HTG: 

2,600 

CFM-CLG: 

0 

%OA: 

15% 

%Area: 

5% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED 

HR/YR 


PRESENT 

IHR/YR 


CLG  HRS  ON: 

1,000 

3,360 

HTG  HRS  ON: 

1,600 

5.376' 

H/C  HRS  ON: 

2,607 

8,760 

CLG  HRS  SAVED: 

2,360 

HTGi  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

d 

COAOHC; 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1205 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW/AMS 


BLDG:  7350^ 

BUILDING  NAME: 

VEH  MNT  SHOP  ORG 

:System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1 

Schedule  ST/SP; 

0.00: 

1.707.21;  b.oo: 

Opt  ST/SP| 

0.00 

137.90;  0.00 

Duty  Cycle 

0.00 

0.00  0.00; 

Demand  Limit 

0.00 

o.oo‘  0.00; 

Night  Setback 

0.00 

0.00  43.76 

Sub  Total 

O.QO 

1,845.11  43.76 

Economizer 

0.00 

0.00  0.00 

Ventilation/Recirculation 

0.00 

0.00  0.00 

DDC  Control 

0.00 

0.00,  18.84 

HW  OA  Reset 

0.00 

0.00  0.00 

Chilled  Water  Reset 

0.00 

0.00  0.00 

Condenser  Water  Reset 

0.00 

0.00  0.00 

Chiller  Demand  Limit 

0.00 

0.00  0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback -AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


2 

1 


0 

0 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 

|2,116-(i0 


G-1206 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7350 


Building  UA: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

9,281:  CONDITIONED  SOFT:;  21,345 


System  Type:  15 _ 

System  Name:  Small  Single  Zone  air  handling  unit 
System  Number.  AHU-2 _ 


Catagory  Number:  jConstructlon:  jUse: 

IsImETAL  paneland  CMU  VEH  MAIN!  SHOP 


Weeks  of  Winter:: 
Weeks  of  Summer: 


pccupXcy  HRS:  ^  iQccupancy  Days: 
^OP  ”  T0700-1800  iM-F 


iUN: 

MONr  ^ 

TUE: 

”  WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

1  0 

o;  L 

0 

0 

0 

b 

PRES  STOP: 

24 

24 

24 

_ ^ 

'  24 

24 

REQ  START: 

0 

7 

7 

7 

7 

I  Zl 

0 

REQ  STOP: 

_ _  _a 

17 

17 

17 

_ 17 

Z 

_ g 

Motor  HP: 
HPEffic:: 
Load  Factor: 

cfm-htgT 

”  “  CFM-CLG: 

%Area: 

^“^hTLIer  cap  (tonsTT 

^KW-TON : 
~^BLR  CAP  INPUT  {BTUH)r 
'bLR^P^TPUT  (BTUH): 


REQUIRED  PRESENT 


HOAUHC 
^  HOAUH 
COAUHC 
““COAUC 
HOAOHC 
^  HOA^ 
COAOHC 
COAOC 
DC  DUTY 
DCDEMAND 
“  ECC 
“  ECHC 
NSUCHC 
NSUCC 
DDCCHC 
DDCCC 


CLGHRSON: 

1,000' 

3,360 

NSC 

94300 

HTG  HRS  ON: 

1,600 

5,376 

DDCH 

40600 

H/C  HRS  ON: 

2,607 

8,760 

OPT 

305 

CHVW 

!  17.5 

CLG  HRS  SAVED: 

2,360 

CNWR 

0 

HTG  HRS  SAVED: 

3.776 

OAR 

5.67 

C/H  HRS  SAVED: 

6,153 

0 

0 

-  -Q 

0 

. . . "'b 

“J'  b.rz 

“  “  ”  b".i7 

0 

Q 

“abooi^ 

~aobb^ 

“b^^oTsT 

0.000426 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW/AMS 


BLDG: 


ISystem  Type: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


jSystem  Name: 

ISmall  Single  Zone  air  handling  unit 

iSystem  Number: 

AHU-2 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  I 


Schedule  ST/SP 

O.OOi 

1,707.21 1 

0.00 

J _ 

Opt  ST/SP 

O.OOl 

137.901 

o.oo; 

Duty  Cycle 

0.00 

o.oo: 

0.00! 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

52.51 

Sub  Total 

0.00 

1,845.11 

52.51 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

22.61 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

typical  §Y$pjy 


fuNew^ 


APPLICATION'S  :1a  lo' M  -*  ■ 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116^ 


G-1208 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW/AMS 


BLDG:  7350  BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA:| _ 9,281:  I _ CONDITIONED  SOFT:; _ 21,345 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit  I 

System  Number: 

AHU-3  i 

Catagory  Number:  jConstruction:  Use:  Occupancy  HRS:  'Occupancy  Days: 


1 3IMETAL  PANEL  AND  CMU  jVEH  MAINT  SHOP  0700-1800 _ :M-F 


Weeks  of  Winter: 

32 1 

Weeks  of  Summer: 

20 

iTSTEMOPERAl 

1N6$C 

mwi 

SUN: 

MON: 

WED: 

:  'tv 

THUR: 

"'v 

FRI: 

SAT:  ’  ^  ' 

PRES  START: 

0  ' 

0 

o| 

0 

_ 0 

_ 0 

_ g 

PRES  STOP:  [ 

24  ^ 

24  : 

24 

2A 

_ 2A 

24 

REQ  START:  [ 

0 

7 

7 

7 

_ 7 

0 

REQSTOP: 

0 

17' 

17 

T7 

^  ”  17 

~0 

INPUTS 


Motor  HP: 


0.50 


HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

1,800 

CFM-CLG: 

0 

%OA: 

15% 

%Area: 

6% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

:  BLR  CAP  OUTPUT  (BTUH): 

0 

HOURS  CATlOUtATIONS 

REQUIRED 

PRESENT 

!HR/YR 

HRA^R 

CLGHRSON:  1.000 

3,360 

HTG  HRS  ON:  1,600 

5,376 

H/C  HRS  ON:  2,607 

8,760 

CLG  HRS  SAVED: 

2,360, 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153 

pON$i:Al!0S'^«Ria^ 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

] 

0.000278 

DDCCHC:; 

0-000161 

DDCCC:! 

0.000426 

NSC: 

94300 

DDCH: 

40600~ 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1209 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION :  FT.  Rl  LEY,  KS  PREPARED  BY 


1406-001 
1 6-Sep-95 
AJN/CWW/AMS 


BLDG:  7350 

K-r-sss:®  •.  ‘ 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number:  ] 

AHU-3 

fe;.,..€yNffrieilS 

PWisitiiilai 

iMaiiai 

kymm^y 

Schedule  ST/SP 

0.00: 

1,707.21 

0.00 

Opt  ST/SP 

0.00 

137.90 

0.00 

Duty  Cycle 

0.00 

o.oo; 

0.00' 

Demand  Limit 

0.00 

o.oo; 

0.00 

Night  Setback 

0.00 

0.00 

52.51 

Sub  Total 

0.00 

1,845.11 

52.51 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

o.oo 

22.61 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

d.oo~ 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

L-  ...  .  ■  TOTAL,:  --’IT 

^  3,00 

r- -»■ 


. 


18 


27 

33 

36 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


1 


0 

0 


0 


2 

1 


0 

0 


1 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 


RIIBto: 


G-1210 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT-  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7350 


Building  UA:| 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 
9.281!  "^NdTtIONED  SQFT:^ 


System  Type:|1 5  _  ^  ^  ^  ^  ^  ‘ 

System  Name:  Small  Single  Zone  air  handling  unit 
System  Number:  AHU-4  ~  I 


SUED 


Catagory  Number:  |Construction 


IConstruction:  jUse: 

ISiMETAL  PANEL  AND  CMU  VEH  MAINT  SHOP 


lOccupancy  HRS: 

"0700-1800 


jOccupancy  Days: 
;M-F 


Weeks  of  Winter: 
Weeks  of  Summer:; 


CHEDUi 

aE-*-X'4^ 

^  '^1. 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

!  0 

I  0 

0 

0 

0 

_ _ 0 

_ 0 

PRES  STOP: 

24 

24 

24; 

24 

_ 24 

24 

REQ  START: 

:  0 

7 

7 

7 

7 

0 

REQ  STOP: 

0 

17 

17 

17 

17 

17 

0 

Motor  HP: 


HP  Effic: 


6.50 

0.66 


Load  Factor:  0.80 

CFM-HTG:  1,800 

CFM-CLG:  0 

%OA:~  "  T5% 

%Area:  6% 

^~”~CHjLLER  CAP  (TONS)7  0 

KW-TOn7  0.00 

BLR  CAP  INPUT  (BTUH):  ”  ”6 

^r"c/^output  (BTUHK  ^ 


REQUIRED  PRESENT 
iHRrrR  HRA^R 

CLG  HRS  ON:;  1 ,000  3.3"60" 


HTGHRSON:;  1,600  5,376 


H/C  HRS  ON:  2.607  8,760 


CLG  HRS  SAVED:  2,360 


HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1211 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW/AMS 


BLDG;  7350 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


System  Type: 

i15 

System  Name: 

jSmall  Single  Zone  air  handling  unit 

System  Number: 

iAHU-4 

ft?--""  'PI 

-MH/yr  1  >-  - 

i  Schedule  ST^P 

0.00 

1,707.21 

0.00 

Opt  ST/SP 

0.00; 

137.90 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

L_ _ _ _ . _ _  - 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

52.51 

Sub  Total 

0.00 

1,845.11 

52.51 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

22.61 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

OJOO 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

1  TOTAL 

TYF 


I 


'UNCTN'; 

NG:.r- 


UMCS  APPLlCAllbN 


DO  i 

point! 


v-C-;;  4  r'  j:-'  ;- 


^POITORiD&INTiSiWrs 


cost 


1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback -AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


1 


0 

0 


0 

0 


1 


;jr 


$348.00 


$1,097.00 

$272.00 

$399.00 

. . . 


G-1212 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW/AMS 


BLDG:  7350 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 


9,281 


CONDITIONED  SQFT:i 


21,345 


I 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-5 

Catagory  Number: 

Construction: 

Use:  Occupancy  HRS:  lOccupancy  Days: 

13 

METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP  |0700-1 800  IM-F 

Weeks  of  Winter: 

32| 

Weeks  of  Summer: 

20 

^YStEMOPEfi/ 

™GSi 

i^HEdULi 

- 

"'^'■"'suNr"' 

MON: 

TUE: 

wedT^ 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0  L 

0 

_ 0 

PRES  STOP: 

24 

24 

24 

24 

: _ 24  [ 

24 

”7'.  24 

REQ  START: 

0 

7 

7 

7 

_  7 

_ 7 

0 

REQ  STOP: 

0 

17 

17 

_ 17 

_ 17 

~^17 

_  _0 

Motor  HP: 


HP  Effic: 


Load  Factor: 


CFM-HTG: 


CFM-CLG: 


%OA: 

%Area: 

CHiLLER~C^AP7r6NS)T 

KW-TON: 


BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUHj7 


0.80 

2,200 

0 

’15% 

. ““7% 

_ ^ 

^ada 

0 

0 


^M^LCULAtfoWS?: 

i;":  CV"-? 

'5;'^'!-;%^..;  •'Y 

REQUIRED 

PRESENT 

HRA'R 

HRA'R 

CLG  HRS  ON: 

1,000 

3,360. 

HTGHRSON: 

1,600 

5,376; 

H/CHRSON: 

2,607 

8,760' 

CLG  HRS  SAVED:" 

2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153 

ISbNStANTr 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH:: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1213 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW/AMS 


BLDG:  7350 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


System  Type: 

15 

System  Name: 

ISmall  Single  Zone  air  handling  unit 

' 

jSystem  Number: 

iAHU-5 

1 

Remote  Monitoring, 
Maintenance,  Run  Time, 


Schedule  ST/SP 

0.00 

1,707.21 

0.00; 

!  Opt  ST/SP| 

0.00 

137.90 

^  o.oo; 

Duty  Cycle 

o.oo; 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

61.26 

Sub  Total 

0.00 

1,845.11 

61.26 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

26.38 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

o.od 

0.00 

3.00 


1 

:X.-70;00f  "J;-' 

87.64}  :• 

S- 


Pltnctn; 

•■•'Nb,  . 


'5fS- 

iilSii 


POINTS  POINTS  POINTS  $>  POINire 


Bb 


5Ab'5: 


■  COST  -MI 

-  ■  ^Iv'' 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


^  --'Si 


imtjmy- 


0 

0 


2 

1 


■-  '-3  f 
;  '.t': 


0 


m 


1 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 

iCii6.w 


G-1214 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7350 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

Building  UA: 

9.281  CONDITIONED  SOFT:!  21,345 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-6 

iVPICAL^UirDm 

Catagory  Number:  Construction: 

jUse;  Occupancy  HRS:  Occupancy  Days: 

13IMETAL  PANEL  AND  CMU  VEHMAINTSHOP  |0700-1800  |M-F 

Weeks  of  Winter:!  _ ^ 


Weeks  of  Summer:! 

20: 

_ _ _ _  _ _ _ _ _ 

tYSTEMWERATING  SCHEDUif 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI:  SAT; 

PRES  START:  :  0 

0 

0 

0 

0  L 

0  o' 

PRES  STOP:  24 

24 

24 

24 

24 

24  24 

REQ  START:  0 

7 

7 

7 

7 

7  6 

REQ  STOP:  0 

17 

17 

17 

_  ~j 

17  o' 

Motor  HP: 

. . . . i.’io 

HP  Effic: 

0..74 

Load  Factor: 

0.80 

CFM-HTG: 

4,600 

CFM-CLG: 

0 

%OA: 

15% 

%Area: 

15% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH); 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED  PRESENT 
HR/YR  |HR/YR 

CLG  HRS  ON: 

1.000  3,360 

HTGHRSON:: 

1,600  5,376. 

H/C  HRS  ON:! 

2,607  8,760 

■■ 

CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3,776^ 

C/H  HRS  SAVED: 

6,153 

CCiNSTANtjS 

'  ,■  ■.w$STr=?.  S:03SK ' 

HOAUHC: 

0 

1 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC:; 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426! 

NSC: 

94300 

: 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW/AMS 


^DG:  7350  ^ 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

ISystem  Type: 

15 

1 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-6 

•'"T  - 

Sch«dule  ST/SP 

I  o.ool 

4,567.94' 

_ _ j _ l„ _ _ 

0.00 

Opt  STASP 

I  o.oo; 

668.97| 

o.oo; 

Duty  Cycle 

o.ool 

0.00| 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

131.28 

Sub  total 

0.00 

4,936.91 

131.28 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

56.52 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

L  TOTAL 

I  OJW;  -  " 

4,9^.911 

rOMCS  “ 
TONCTfi; 

"-DO-'-.-f  -Api  -'Xl-  r'  ; 

:• -  :  :4-- ,  J  ^ pointc  points  .  points'  points  - 

18 

Scheduled  start/stop  control  -  AHU;  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

0 

0  1 

$348.00 

27 

Direct  digital  control  -  Small  SZ  AHU  0 

2 

0  3 

$1,097.00 

33 

Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 

1 

0  0 

$272.00 

36 

Outside  air  damper  economizer  0 

control  -  AHU 

0 

0  2 

S393-00 

1'  ,  3'i  ■ 

4-.. '4- 

.44:6  '-4^: 

G-1216 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW/AMS 


\mm  - 

Motor  HP 

2.00 

HP  Effic 

0.78 

Load  Factor 

0.80 

CFM-HTG 

4,120 

CFM-CLG 

0 

%OA 

100% 

%Area 

5% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

HOORSCALCULATIOr 

iRE< 

3UIRED  PRESENT 

HRA^R  HRIYR 

CLG  HRS  ON: 

1,000  3,360 

HTG  HRS  ON: 

1,600  5,376 

H/C  HRS  ON: 

2,607^  8,760 

CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3,776 

”  C/H  HRS  SAVED: 

6,153 

CONSTAfflS.  ' 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000199 

DDCCC: 

0.0000526 

NSC: 

0 

DDCH: 

64800 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1217 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 
1 6- Sep-95 
AJN/CWW/AMS 


BLDG:  7350 


BUILDIJ^  VEH  MNT  SHOP  ORG 

CltqUl>f M  SUMMA 


System  Type: 

16 

System  Name: 

System  Number: 

Heating  and  Ventilating  Unit 

iMAU-1  ; 

Schedule  ST/SP! 


Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

total  1 


5,778.H^ 


Opt  ST/SPI 

0.00: 

466.73 

o.oo; 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

6,244.98 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

30.07 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

■%2UM] 


i'UNCTN-'’-?^/  OMCS APPLICATION  .  £: 'TO  .7'-", . '  AO 


7:TO:t",7Ao  ‘di/7...^7| 

SWiNTS  POINTS  POINTS  POINTS 


Scheduled  start/stop  control  -  AHU;  1  0 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit  0  1 

Outside  air  damper  ventilation  and  0  1 

recirculation  control  -  AHU 

'  ■■7  -'7.  TOTAL:  V,  i  2 


4:.  cost:;;;- 

$348.00 

$813.00 

$272.00 

$1,433.00 


G-1218 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY : 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW/AMS 


BLDG:  7350 


Building  UA:I 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

:  CONDITIONED  SOFT: 


System  Type:|1 6 _ ■ 

System  Name:  Heating  and  Ventilating  Unit _  i 

System  Number:  MAU-2 _  _ _ _ 


iCatagory  Number:  IConstruction: _ ^  Usi^'^  ^  ^  Occupancy  HRS:  jOccupancy  Days: 

r  14|METAL  PANEL  AND  CMU  VEH  MAINT  SHOP  0700-1800  _ |M-F _ 


Weeks  of  Winter: 
Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

^~24 

24 

24 

24 

REQ  START: 

_ _ g 

7 

7 

7 

7 

7 

REQ  STOP: 

0 

_ IT 

17 

17 

17 

17 

_ _ 0 

Motor  HP: 
HP  Effi^ 
Load  Factor: 

cfm-htg7 

^CFM-CLG: 


CHILLER  CAP  (TONS): 
“  ”  KW-TON: 

BLR  CAP  Tn^UT  (BTUHjr 
“BLRC^  OUTPUT  (BTUH): 


CLG  HRS  ON:  1,00d  3.360 


HTGHRSON:  1.600  5,376 

h7cHRSON:  2,607  8,760 


— 

CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000199 

DDCCC: 

0.0000526 

NSC: 

0 

DDCH: 

64800 

OPT: 

305 

CHWR: 

17’5 

CNWR: 

0 

OAR: 

5.67 

G-1219 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/CWW/AMS 


BLDG: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


iNE^^ALcULAJIQNjSUW^RY: 


System  Type: 

!16 

System  Name: 

jHeating  and  Ventilating  Unit 

I 

System  Number: 

tMAU-2 

I 

kmbii 


WBWj: 


\.r. 


mmi 


!  Schedule  SUSP 

0.00^ 

5,778.25 

0.00' 

Opt  ST/SP; 

o.oo; 

466.73i 

0.00' 

Duty  Cycle 

o.oo; 

0.00 

0.00 

Demand  Limit 

0.00 

o.oo: 

0.00 

Night  Setback 

0.00, 

0.00 

0.00 

Sub  Total 

0.00 

6,244.98 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  c5ontrol 

0.00 

0.00 

30.07 

HW  6a  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

^Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

_  total  5  -L'- 

iJaff  4  if  "  ■■ : 

:vi ' 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


30 

33 


'i  V5“  rV 'r-'J  '''■■■4^-; ,  '■  1  Cl 

'r'C4t,' 


TOTAL: 


0 

0 


iINTS"'  IK)DSTS  4‘TOINTS 


■S\  :  4' 


0- 

0 


3 

0 


$348.00*" 


$813.00 

$272.00 


G-1220 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION;  FT.  RILEY,  KS  PREPARED  BY; 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW/AMS 


BLDG:  7350 


Building  UA:; 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

9,2811  !  CONDITIONED  SOFT^ 


System  Type: 

16  ' 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

MAU-3 

jCatagory  Number:  Construction:  Use: 

,  14  METAL  PANEL  AND"CI\^  ivEH  MAIN!  SHO^ 


Occupancy  HRS:  Occupancy  Days: 

10700-1800  ~  iM-F 


Weeks  of  Winter: 
Weeks  of  Summer: 


SUN: 

MON: 

TUE: 

WED; 

THUR: 

FRI: 

SAT: 

PRES  START: 

1  0 

'  o; 

0 

0, 

0 

0 

0 

PRES  STOP: 

24 

!  24 

24 

24 

24 

24 

24 

REQ  START: 

■ _ 0 

'  7  . 

7 

7 

_ J 

7 

0 

REQ  STOP: 

0 

17 

17 

17 

17 

17i 

0 

"•i  %  .f ":xr ^  ' 


Motor  HP: 
HP  Ef^ 
Load  Factor: 
CFM-HTG: 
~  CFM-CLG: 

%o^ 

%Area: 

CHILLER  CAP  (TONS^ 
^  KW-TON: 
BLR  CAP  INPUT  (BTUH): 
"bLR  CAP  dufi^f^BTUH): 


REQUIRED 

ME/yR 


CLG  HRS  ON: 
lifG  HRS  ON:^ 
H/c“hRS  ON:" 


7.50 

0783 

0.80 

12,200 

______ 

"o% 
10% 
” _ 0 

oTbo" 

0 

0 


PRESENT 

HRA^R 

D;  3,360 

X  5,376 

tT^  87760" 


;  CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED; 

3,776 

C/H  HRS  SAVED: 

6,153 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000199 

DDCCC: 

0.0000526 

NSC: 

0 

DDCH: 

64800 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1221 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW/AMS 


BLDG:  7350  BUILDING  NAME:  VEH  MNT  SHOP  ORG 


System  Type: 

'16 

ISystem  Name: 

Heating  and  Ventilating  Unit 

^System  Number: 

MAU-3 

Schedule  ST/SP 

o.ool 

20.338.60 

0.00 

Opt  STASP 

0.00; 

1,642.82 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00; 

Demand  Limit 

0.00' 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

o.oo: 

Sub  Total 

0.00 

21,981.42 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventiiation/Reclrculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

60.14 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAt  n” 


21,981.421 


F  ^ J  '1  :  TYPiepS^P^f^COST  SUMMARY 

r' 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


JOINISS  SOINTS  POINTS  POIMES 


$348.00 


$813.00 

$272.00 

P?gsig|g;7-§ 


G-1222 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW/AMS 


Motor  HP: 

0.50 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

24% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0“^ 

mmmrnmm. 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

o" 

COAOHC: 

"o 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

”o 

ECHC: 

0 

NSUCHC: 

0.000105 

CLG  HRS  ON:: _ 1,000; _ 3,360 

HTGHRSON:  1,600  5,376 

H/C  HRS  ON:  ^607  8,760 


CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1223 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  0 1 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW/AMS 


BLDG:  7350 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


ISystem  Type: 


120 


ISystem  Name: 


i  Infra  red  Radiant  Heaters 


.System  Number: 


jRAD-1 


i/IBtu/yf  . 

Schedule  STASP 

"oM 

1,707.21! 

o.ob 

j  Opt  ST^P, 

o.oo; 

137.90 

O.OOj 

Duty  Cycle 

o.oo| 

0.00’ 

0.00 

Demand  Limit 

o.oo’ 

0.00 

0.00 

Night  Setback 

0.00 

0.00. 

210.05 

Sub  Total 

0.00 

1,845.11 

210.05 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00: 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

L  TOTAL 

,.T' 

asiiif .. 


UMCS  APPJUC^TIO?J 


;';©r  ------  ;‘:cosT 


£|>' 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


1 


1 


$1,213.00 


$1,213.00 


G-1224 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT,  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW/AMS 


BLDG:  7350 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


System  Type: 

20  j 

System  Name: 

Infrared  Radiant  Heaters 

System  Number: 

RAD-2 

mmmm. 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS:  Occupancy  Days: 

13 

METAL  PANEL  AND  CMU  VEH  MAINT  SHOP 

10700-1800  M-F 

Weeks  of  Winter: 

32| 

Weeks  of  Summer: | 

20 

iYSTEM  OPERAf ING  SCFlEDtJtEl 

SUN: 

MON:  TUE:  WED:  THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0  0  o:  : 

0 

0 

PRES  STOP:  ” 

24 

24 

24  24  24 

24 

24 

REQ  START: 

0 

7 

7  7  7 

7 

0 

REQSTOP:  I 

0 

17 

17  17  17 

17 

0 

. . .  . ’s 

litSFiailiS'r''' 


Motor  HP: 

0.33 

HP  Effic: 

0.65 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

16% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

iOUR&CALauiaTldl^ 

REQUIRED  PRESENT 

HRA'R 

IHRA^R 

CLG  HRS  ON: 

1,000 

3,360 

I  HTG  HRS  ON: 

i,6oo; 

5.376 

H/C  HRS  ON: 

2,607 

8,760 

CLG  HRS  SAVED? 

2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

<;on$tants 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

1  NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1225 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #;  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW/AMS 


BLDG:  7350 

oil"!:..  . 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

I<3Sli.iBRGY£lKqL^jiSS:^P^^^^ 


jSystem  Type: 

i20 

j 

System  Name: 

linfrared  Radiant  Heaters 

System  Number: 

!RAD-2 

MHWfe 


Schedule  ST/SP' 

0.00 

1.144.09| 

o.oo; 

Opt  ST/SP 

o.oo! 

92.41 ! 

0.00; 

Duty  Cycle 

0.00 

0.00; 

o.oo; 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

o.oo; 

0.00 

140.03 

Sub  Total 

0.00 

1,236.51 

140.03 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

o~.oo 

HW  OA  keset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

0.00 

Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  r 


OJOOj  : 


1411,031 


fuMcsT-;r 

TUNCTN':;  ■  r  •  uMcs-'»FLic^noN''< . ^ . ? . . 'X  . 


PamTC  4  FOI^  PCHNTS  ^INTS 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop  • 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


$1,213.00 


:$i,2i3,oo 


G-1226 


BUILDING  7404 

ENLISTED  BARRACKS  W/O  DINING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJNCWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7404 


BUILDING  NAME;  ENL  BARRACKS  W/0  DIN 


Building  UA: 


18,5541 


CONDITIONED  SOFT: 


50,967; 


System  Type:|10 


System  Name:|Multizone  air  handling  unit 


System  Number;lAHU-1 


-iTi 

-Vp?.-' 


Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5i 

BRICK  AND  CMU 

BARRACKS 

0000-2400 

;M-F;  SAT-SUN 

Weeks  of  Winter: 


Weeks  of  Summer: 


32i 


SYSTCM  SCHEmiiE 

SUN:  MON:  TUE: 


WED:  THUR: 


FRI:  SAT: 


PRES  START: 

0 

0 

0 

0 

0 

0  r 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

0 

0 

0 

0 

0 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

lip-ill: 

Motor  HP: 

^50 

HP  Effic: 

0.83 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

29,135 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

6 

BLR  CAP  OUTPUT  (BTUH): 

0 

p]0lfjRS^I^I.Clii!AT1OK 

i 

i 

sx  ..  _^y' — 

REQUIRED  PRESENT 

IHFWYR  HR/YR 

CLG  HRS  ON: 

3,360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED; 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

StiNSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900” 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJNCWW 


BLDG:  7404 


BUILDING  NAME:  ENL  BARRACKS  W/0  DIN 


System  Type: 

!10 

{System  Name: 

iMuttizone  air  handling  unit 

{System  Number: 

AHU-1 

"1 

Schedule  ST/SP 

O.OOi 

.00' 

o.oo; 

Opt  ST/SP 

o.oo; 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

4.12 

0.00 

0.00, 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

4.12 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Venti  lation/Reci  rcu  lation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

14,390.36 

0.00 

~  HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.66 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

5.00 

i  TOTAL 

-  14,390.36! 

ri:;. 

kCMCSA- 

Sfunctn] 

Nd:''.'' 


Si 


UMCS  APPLICAWON  . 


AO.  . ..  A1 . 


1 8  Scheduled  start/stop  control  -  AHU; 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

29  Direct  digital  control  -  MZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

35  Outside  air  damper  economizer 
control  -  MZ  AHU 

40  Maintenance  (filter)  alarm  -  AHU 


1 

0 

0 

0 

0 


0 

7 

1 

0 

0 


0 


0 

0 


1 


8 

0 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 


TOTAL:  1 


8 


G-1228 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJNCWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7404 


Building  UA:| 


BUILDING  NAME:  ENL  BARRACKS  W/0  DIN 

18  554  CONDITIONED  SOFT: 


System  Type:  10 _ 

System  NameilMuitizone  air  handling  unit 
System  Number:  AHU-2 _ 


{Category  Number:  iConstruction: 

I  5iBRICKANDCMU 

!  Weeks  of  Winter: 

i  Weeks  of  Summer: 


lUse: 

BARRACKS  “ 


lOccupancy  HRS:  Occupancy  Days: 

~  0000-2400  M-F;  SAT-SUN 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START 

0  , 

0 

0 

0 

0 

0 

0 

PRES  STOP 

24 

24 

24 

24 

_  24 

24 

24 

REQ  START 

0 

0 

0 

0 

0 

0 

_ __0 

REQ  STOP 

24 

24 

!  "  '  -  > 

24 

24 

_ 24 

24 

24 

lipswiiiiS 

'f  l'  ''y 

-M.' 

^ONS 

TAISIIS 

Motor  HP: 
HP  Effi^ 
Load  Factor: 
CFM-HTG: 

^^i^clgT 

~%o^ 

~  %Area: 

CHILLER  CApItoN^ 
KW-TON: 
blrxapInpIjtTbWh 

BLR  C^  OUTPUT  (BTUH): 


REQUIRED 

m/yR 


CLG  HRS  ON: 
TiTGIiRS  ON: 
H/CHRS^N: 

CLG  HRS  SAVED: 
HTG  HRS  SAVED: 
^‘^H^S^ED: 


7.50 

~““o^ 

0 

28^5 

0% 

0% 

"~^.oo 

—  Q 

__ 


ED_  PRESENT 

HRA^R  _ 

3,360  3,360 

5,376  ^376 

8,760  8,760 


HOAUHC: 

"  hoauhT 

^OAUHC: 

““^“coi^cT 

HOAOHC: 

H^OH: 

^  C^OHC: 
CO^C: 
D^UTY: 
“DCDEI^ND: 

echcT 


NSUCHC; 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

^  CHWR: 

17,5 

CNWR: 

0 

OAR: 

5.67 

G-1229 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJNCWW 


BLDG:  7404 


BUILDING  NAME:  ENL  BARRACKS  W/0  DIN 


System  Type: 

ilO 

^System  Name: 

IMuttizone  air  handling  unit 

jSystem  Number: 

AHU-2 

,  .  Hfl 

Schedule  ST/SP! 

0.00; 

.00; 

6.00 

Opt  ST/SP| 

o.ooj 

O.OOi 

0.00 

Duty  Cycle 

o.ool 

0.00 

o.oo; 

Demand  Limit 

4.12 

0.00 

0.00' 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

4.12 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

13,940.89 

0.00 

HW  OA  Reset 

0.00 

aoo . . 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

5.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

L  TOTAI.  . 

. 

13,940.8)^ 

f,,,,;.  '  '  ,,.  8.00}  m’  .  i': 

$.00 

UMCS: 
1^:1 


18 

29 

33 

35 

40 


r  .  UMCS  APPLiCATiqx: ;  DO 

,  '  -..N-  points 


.AO,..  -  ^rDI,,  ;  '‘"^'A!''  V 

POMIS^^  P^  POINTS 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 


0 

0 

0 

0 


7 

1 

0 

0 


0 

0 

0 

0 

1 


1 


8 

0 


COST 

i:" 


8 


$348.00 


$3,378.00 
$272.00 

$399.00 

$112.00 


v.CvV.iV.A:  i  M- 


G-1230 


EMC  ENGINEERS,  INC. 


PROJECT  NAMEiEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO 
DATE 
PREPARED  BY: 


1406-001 

16-Sep-95 

AJNCWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7404 


BUILDING  NAME:  ENL  BARRACKS  W/0  DIN 


Building  UA: 


18,554 


CONDITIONED  SOFT: 


50,967 


System  Type: 

1 

System  Name: 

Small  hot  water  boiler 

System  Number' 

BLR-1 

Catagory  Number:  |Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

5jBRICKANDCMU 

BARRACKS 

iOOOO-2400 

:M-F;  SAT-SUN 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

o; 

0 

0 

0 

0 

0: 

0 

PRES  STOP: 

24 

24 

_ 24 

24 

^  _ 

24 

24 

REQ  START: 

0 

0 

IIZlo 

0 

0  _ 

0 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

24 

I 

i 


. . .  ... 

0.00 

HP  Effic: 

0.00 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

100% 

CHILLER  CAP  (TONS): 

“o 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

3,210,000 

1  BLR  CAP  OUTPUT  (BTUH): 

2,568,000 

REQUIRED  ^PRESENT 
iHR/YR  HRfYR 


CLG  HRS  ON 

3,360^  3,360 

HTG  HRS  ON 

5,376'  5,376 

H/C  HRS  ON 

8,760  8,760 

CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

gONSl^NTS' 

'''  o'*'.  's 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

i  DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC:^ 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1231 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJNCWW 


BLDG:  7404  BUILDING  NAME:  ENL  BARRACKS  W/0  DIN 

I- calculaIon  sOmwary  ^  •  '  ■ 


System  Type:  1 

System  Name: 

Small  hot  water  boiler 

jSystem  Number: 

IBLR-1 

IPittSiSir 

Schedule  ST/SP  0.00 

.00 

o.od 

Opt  ST/SP 

0.00 

0.00 

0.00; 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

18.20 

Chilled  Water  Reset 

0.00 

0.00 

. “a  00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

TOTAL 

.  :'v'"  -j; 

4.00 

2 

4 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


0 

0 


0 

0 


0 

2 


3 

0 


$277.00 


$836.00 

$330.00 


G-1232 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE :  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJNCWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7404 


Building  UA: 


BUILDING  NAME:  ENL  BARRACKS  W/0  DIN 
18,554  CONDITIONED  SOFT:; 


VT' ' 


System  Type: 

3  j 

System  Name: 

Small  steam  boiler  | 

System  Number: 

BLR-2  i 

Catagory  Number:  {Construction: 

5IBRICKANDCMU 


!Use: 

BARRACKS 


{Occupancy  HRS: 
10000^400 


_ 50,967 


iOccupancy  Days: 
^F;  SAT-SUN 


Weeks  of  Winter: 
Weeks  of  Summer: 


‘  ^  V ,  r "  V.  -v  %  ” ' " 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0  L 

O' 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

i  0 

0 

0 

0 

0 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

24 

Motor  HP: 


^^S-v 


HP  Effic: 

0.00 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

813,000 

BLR  CAP  OUTPUT  (BTUH): 

650,000 

IREQUIRED  PRESENT 

HRA^R 

m/vR 

CLG  HRS  ON: 

3,360; 

3,360! 

HTG  HRS  ON: 

5,376 

5,376! 

H/C  HRS  ON: 

8,760 

8.760 

CLG  HRS  SAVED:; 

0 

HTG  HRS  SAVED:; 

0 

C/H  HRS  SAVED:! 

0 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

1  0; 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

i  0.000147 

NSC: 

20000 

DDCH: 

;  33900 

OPT: 

0 

CHWR: 

:  17.5 

CNWR: 

0 

OAR: 

5.67, 

G-1233 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJNCWW 


BLDG:  7404 


BUILDING  NAME:  ENL  BARRACKS  W/0  DIN 

IP 


[System  Type: 

|3  i 

[System  Name: 

Small  steam  boiler 

System  Number:  lBLR-2 

. . . . - 

Schedule  SUSP 

0.00 

.do; 

0.00; 

Opt  ST/SP 

0.00 

0.00; 

o.oo; 

Duty  Cycle 

0.00 

0.00; 

0.00 

Demand  Limit 

0.00, 

0.00 

0.00 

Night  Setback 

0.00 

0.00' 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00. 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, ! 

Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

iV-: 

|ii0lCOO; 


G-1234 


EMC  ENGINEERS,  INC. 


PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJNCWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7404  BUILDING  NAME:  ENL  BARRACKS  W/0  DIN 


Building  UA:| _ 18,5541  j  CONDITIONED  SOFT:; 


System  Type: 

25 

System  Name: 

Hot  water  radiation  pump 

System  Number: 

RAD-1 

50,967 


5 ^  ^ 

ICatagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

1  4 

SANDSTONE  BLOCK 

ADMINISTRATION 

0700-1700 

M-F 

1  Weeks  of  Winter: 

I  1 

32! 

1  Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

vJi5.*kiiS5!sS>*l.Ljsri 

SAT: 

PRES  START: 

0 

0 

0 

0 

0  ; 

0 

0 

PRES  STOP: 

24 

24 

i _ 24 

24 

ro 

1  — 1 

24 

24 

REQ  START: 

0 

0 

0 

~  0 

0 

0 

0 

REQ  STOP: 

24 

24 

24 

IZ^24 

24 

24 

!  i,"  "  v:  :•  „ 

Motor  HP: 


HP  Effic: 


Load  Factor: 


CFM-HTG: 

CFM-CLG: 

%OA: 

%Area: 


CHILLER  CAP  (TONS): 

kw-ton7 

BLR  C^INPUT^TUHK 
BLR  CAP^OUTPUT  (BTUfijT 


'  4.00 

0.80 

0 

0 

0% 

”"^/o 

0 

0.00 

0 

0 


REQUIRED  PRESENT 
IHRA^R  HRTTR 


CLG  HRS  ON 

3,360  3,360 

HTG  HRS  ON 

5,376  5,376 

H/C  HRS  ON 

8,760  8,760 

CLG  HRS  SAVED 

HTG  HRS  SAVED 

d 

C/H  HRS  SAVED 

0 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC: 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

0.0000238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

NSC: 

~~nwd 

DDCH: 

43100 

OPT: 

~^05 

CHWR: 

17.5 

CNWR: 

^"o 

OAR: 

5.67 

G‘1235 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJNCWW 


BUDGj  7404  BUILDING  NAME:  ENL  BARRACKS  W/0  DIN 


System  Type:  l25 

iSystem  Name:  iHot  water  radiation  pump 

System  Number:  iRAD-1 

/'J 

Schedule  ST/SP 

O.OOi 

.OOj 

0.00 

“opt  ST/S^ 

0.00; 

933.46 

0.00: 

Duty  Cycle' 

0.00 

O.OOI 

0.00 

Demand  Limit 

o.ool 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

933.46 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset  0.00  0.00  0.00 


Condenser  Water  Reset  _ 0.00 _ 0^00 _ 0  00 

Chiller  Demand  Limit  0.00  6.00  0.00 


Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


3.00 


TOTAL 


933.46: 


3.00 


Scheduled  start/stop  control  -  HW 
Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 


$570.00 


TOTAL:  1 


$570.00 


G-1236 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJNCWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7404  BUILDING  NAME:  ENL  BARRACKS  W/0  DIN 

Building  UA:j  18,554;  :  CONDITIONED  SOFT:  ^50,967 


LWiiCT] 

System  Type: 

25 

System  Name: 

Hot  water  radiation  pump 

System  Number: 

RAD-2 

1 

B 

- ", v;'-<  r^i:  - 

Category  Number: 

Construction:  lUse:  Occupancy  HRS:  Occupancy  Days: 

4 

SANDSTONE  BLOCK  ADMINISTRATION  0700-1700  M-F 

Weeks  of  Winter:  32 

Weeks  of  Summer:;  20 


SUN:  MON: 


TUE:  WED: 


PRES  START:  0 

0  0 

PRES  STOP:  24 

1  1 

CNJ 

C\i 

REQ  START:  0 

O'  0 

REQ  STOP:  24 

^4  24 

'^'zob 

Motor  HP: 

HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

50% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOURSCAtCULATIONS 

REQUIRED  PRESENT 

iHRATR 

IHRA'R 

CLG  HRS  ON: 

3,360  3,360 

HTG  HRS  ON: 

5.376  5,376 

H/C  HRS  ON: 

8,760  8,760 

=J 


24 


CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

O' 

C/H  HRS  SAVED 

0 

'f;Tvv 


'-r'.xU'-' 


THUR:  FRI:  SAT: 


0 

0 

0 

2A 

_ ^ 

: _ 24 

0 

0 

0 

I 

24 

24 

HOAUHC: 

27.8 

HOAUH: 

44.6 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

40.4 

HOAOH: 

65 

COAOHC: 

0.000877 

COAOC; 

0.00232 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.0000629 

ECHC: 

b7bobb238 

NSUCHC: 

0.000609 

NSUCC: 

0.00161 

DDCCHC: 

0.000411 

DDCCC: 

0.00109 

NSC: 

131000 

DDCH: 

43100 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJNCWW 


BLDG: 

r: 


7404 


BUILDING  NAME:  ENL  BARRACKS  W/0  DIN 

E»!lER6YiDfeUU\tlON  SOMMARYS 


System  Type: 

i25 

iSystem  Name: 

Hot  water  radiation  pump 

i 

|System  Number: 

RAD-2 

Schedule  ST/SP 
Opt  $T/SP' 
Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 

^  ^  HW  OA  Reser 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  i 


0.00 

.00 

0.00 1 

0.00 

466.73, 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00| 

0.00 

0.00 

O.OOi 

0.00 

0.00 

466.73 

0.00 

0.00 

0.00 

0.00 

0.00 

"  0.00 

0.00 

0.00 

0.00 

'oToo“ 

0.00 

0.00 

0.00 

0.00 

0.00 

bToo' 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00;  ^ 


Eun^’--i -- BoS-^'-ao  /  ■  dI-  4'*'' 


i#NTl  ■ 


23  Scheduled  start/stop  control  -  HW  1 

Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 

h  *> 77'7;r " 7T7::- - ;  : '  . . 


rllfeM:*, 


■O'  -1; 


■cost;- 


$570.00 


$67o:op 


G-1238 


BUILDING  7410 

BN  ADMINISTRATION&  CLASSROOMS 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
CWW 


BLDG:  7410  BUILDING  NAME:  BN  ADMIN  &CLRM 

I  Building  UA:|  3,001  i  CONDITIONED  SOFT:  T2,599 


System  Type:!l1 


System  Name: 

Variable  Air  Volume  air  handling  unit 

System  Number: 

AHU-1 

Catagory  Number:  jConstruction:  iUse: 

lOccupancy  HRS: 

Occupancy  Days: 

7|BRICK  AND  CMU  BATTALION 

;0700-1800 

iM-F;  SAT 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 

SUN: 

MON: 

tueT  wi 

PRES  START:  0 

0 

0 

PRES  STOP:  24 

24 

24 

REQ  START:  0 

8 

8 

REQ  STOP:  .  0 

17; 

17 

plIElpSSU 

Motor  HP: 

7.50 

HP  Effic: 

0.83 

Load  Factor: 

0.80 

CFM-HTG: 

6,150 

CFM-CLG: 

6,150 

%OA: 

20% 

VoArea: 

100% 

CHILLER  CAP  (TONS): 

“  “o 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

»«' ■  v' '  5"  - 

IREQUIRED  PRESENT 

HRA^R  iHRA^R 

CLG  HRS  ON: 

900 

3,360 

i  HTG  HRS  ON: 

1,440 

5,376 

H/CHRSON: 

2,346 

8,760 

WED:  THUR: 


0; 


24 


24 


17 


17 


CLG  HRS  SAVED: 

2,460 

I  HTG  HRS  SAVED: 

3,936 

C/H  HRS  SAVED: 

6,414 

0 

o; 

24 

24 

_ 8 

0 

17 

0 

HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

aood233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

17.5 

CNWR:" 

OAR: 

5.67 

G-1239 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  CWW 


BLDG:  7410 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


;  * 


System  Type: 

11 

System  Name: 

yariaWe  Air  Volume  air  har>dling  unit 

System  Number: 

^HU-1 

p^StfUMCTION  ■ ' 

1 

Schedule  ST/SP 

0.00: 

06,572.70 

127.80 

optST/sp:  o.oo; 

1,642.82 

0.00 

Duty  Cyciej  0.00 

0.00 

0.00 

Demand  Limit 

10.99 

0.00 

0.00 

Night  Setback 

0.00 

37,116.30 

109.84: 

Sub  Total 

10.99 

75,331.81 

237.63 

Economizer 

0.00 

1,147.23i 

0.00 

Ventilation/Recirculation 

0.00 

96.41 

6.08 

DDC  Control 

0.00 

3,362.31 

90.33 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

5.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

r  TOTAL  : 

UMCSAPPLICAtlok-'  r  '  DO  4-’  DI,;;/-';  ' 


liMi 

'a';.-'  ’-Sr 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

32  Direct  digital  control  -  VAV  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


40  Maintenance  (filter)  alarm  -  AHU 


1 


0 

0 


0 


0 

0 


11 

0 


$348,00 

$3,695.00 

$272.00 

$399.00 

$112.00 


G-1240 


EMC  ENGINEERS,  INC. 


PROJECT  NAMEtEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #;  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

CWW 


BLDG:  7410  BUILDING  NAME:  BN  ADMIN  &CLRM 

I  Building  UA:|  3,001 ;  CONDITIONED  SQFtT  12,599 


IffiRMAflbN 

System  Type:  1 

System  Name: 

Small  hot  water  boiler  | 

System  Number: 

BLR-1  1 

___  . . . . 

pEia 

ICatagory  Number:  jConstructlon:  Use:  Occupancy  HRS:  Occupancy  Days: 


7|BRICKANDCMU _ BATTALION _ 10700-1800 _ jM-F;  SAT 


Weeks  of  Winter:' 

1  Weeks  of  Summer: 

«HEOUI 

32: 

20 

SYSTEMOPEW 

ititiGS 

'^"^friT 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

SAT: 

PRES  START: 

0 

0 

0 

0 

_ _ g 

o' 

0 

PRES  STOP: 

24 

2A 

24 

24 

24 

24 

REQ  START: 

0 

0 

0 

~0 

0 

0 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

Motor  HP: 


1.50 


HP  Effic: 

0.66 

Load  Factor:' 

0.80 

I  CFM-HTG: 

0 

i  CFM-CLG: 

0 

r  “  %OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

450,000 

BLR  CAP  OUTPUT  (BTUH): 

360,000 

piiRSlAraMoKip 

''' rH  4l' 

REQUIRED  PRESENT 

HRATR  HRATR 

CLG  HRS  ON:  3,360 

3,360: 

HTG  HRS  ON:  5,376 

5,376 

H/CHRSON:  8,760 

8,760 

CLG  HRS  SAVED: 
HTG  HRS  SAVED:^ 
C/H  HRS  SAVED: 


a 

0 

0 


gON$TAim^ 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC: 

0.000233 

DDCCC: 

0.000616 

; 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

CHWR: 

CNWR: 

0 

OAR: 

5.67 

G-1241 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  CWW 


BLDG:  7410 

BUILDING  NAME:  BN  ADMIN  &  CLRM 

UlATIQN^MMI 

Irf";'. ' 

•  -  • 

System  Type: 

1 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-1 

FiiMcticaraMj 

jamm 

SaJWSRy; 

Schedule  ST/SP 

0.00: 

.00! 

0.00 

Opt  ST/SPi 

o.oo; 

413.69: 

O.OOi 

Duty  Cycle 

0.00' 

0.00; 

0.00; 

Demand  Limit 

0.00 

o.ool 

0.00, 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

413.69 

0.00 

Economizer 

0.00 

0.00 

0.00 

VentilationARecirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

2.55 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

^  TOTAL 

■  y 413.69|:>.;v 

4.00 

wmuifi 

HQ. 


BMCS  APPLICAIIQN 


. ,  .DOi'fli^SAOi 

'POiNlrs 


1 


2 

4 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


0 

0 


0 

0 


tOTAt; 


0 

2 


$277.00 


3  $836.00 

0  $330.00 


$1,443.00 


G-1242 


EMC  ENGINEERS,  INC. 

PROJECT  NAMEiEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 

cww 


BLDG:  7410 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


Building  UA:^ 


3,001 1 


CONDITIONED  SOFT:! 


12,599 


System  Type:  16 


System  Name:  Small  air  cooled  chiller 


System  Number  CH-l 


jCatagory  Number:  {Construction: 


Use: 


{Occupancy  HRS:  Occupancy  Days: 


7iBRICK  AND  CMU 


BATTALION 


i0700-1800 


!M-F;  SAT 


Weeks  of  Winter:' 


32 


Weeks  of  Summer: 


20 


|YSllM'Ot»EfUtING^SCHEDULEl^i:«^l^^ 

FrT:  ^  SAT: 

=':ileS  "5- 

SUN: 

MON:  TUE:  WED:  THUR: 

PRES  START:  0 

p 

o 

o 

' 

o 

o 

o 

PRES  STOP:  ;  ^4 

24  :  24  24  24 

(N 

CM 

REQ  START:  0 

1 

OOi 

00 

' 

00 

00 

O 

00 

REQ  STOP:  0 

17  ,  17  17  17 

17  0 

CONStANtmiigif. 

ji.pvis 

Motor  HP: 

1.50 

HOAUHC: 

16.2 

HP  Effic: 

0.74 

HOAUH: 

26.1 

Load  Factor: 

0.80 

COAUHC: 

0.000257 

CFM-HTG: 

0 

COAUC: 

0.00068 

CFM-CLG: 

0 

HOAOHC: 

33.3 

%OA: 

0% 

HOAOH: 

53.5 

%Area: 

0% 

COAOHC: 

0.00115 

CHILLER  CAP  (TONS): 

30 

COAOC: 

0"00305 

KW-TON: 

1.10 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

.  0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

p>(lRSCALCOIIATIONS 

NSUCC: 

0.00249 

1  REQUIRED  PRESENT 

DDCCHC: 

"  0.d002'33 

1  IHRA^R 

HRATR 

DDCCC: 

0.000616 

CLGHRSON: 

900;  3,360 

NSC: 

36600 

HTG  HRS  ON:; 

1.440*  5,376 

DDCH: 

3oT6d 

H/CHRSON: 

2.346  8,760 

OPT: 

305 

CHWR: 

. .  17^5 

1  CLG  HRS  SAVED: 

2,460 

CNWR: 

0 

HTG  HRS  SAVED: 

3,936 

OAR: 

.  5^67 

1  C/H  HRS  SAVED: 

6,414 

G-1243 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

CVWV 


BLDG:  7410 


BUILDING  NAME:  BN  ADMIN  &  CLRM 


System  Type:  i6 

■System  Name: 

Small  air  cooled  chiller 

{System  Number: 

CH-1 

r. 

''vTI 

MitaQo: 

L.:-- 

\  Schedule  ST/SPi 

o.ooi 

2,975.94 

0.00 

Opt  ST/SP 

0.00 

368.97 

0.00 

Duty  Cycle; 

o.oo; 

o.oo' 

0.00 

Demand  Limit 

0.93 

0.00 

0.00 

Night  Setback 

0.00 

0-00 

0.00 

Sub  Total 

0.93 

3,344.90 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

o.oo”' 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

525.00 

6.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

25.25 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

;  TOTAL  I 

••  f.-  , 

,  N.  .  4.00 

. .  . . .  . . .  . . _  . , .  ,  .  ^ 

. ao- . :  di- . ai  = 

ijpopjTS  _poiffrs_ ,  points  points 


E _  ..  .  .7. 

10 

Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control  - 
Chiller;  Demand  limiting  -  Chilier; 

Night  Setback  -  Chilier 

1 

0 

1 

0 

$386.00 

11 

Chilled  water  reset  -  Small  Air 

Cooled  Chiller 

0 

0 

0 

2 

$664.00 

16 

Alarms  -  Chiller 

0 

0 

2 

0 

$281.00 

42 

Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 

1 

0 

0 

0 

$150.00 

G-1244 


BUILDING  7424 

ENLISTED  BARRACKS  W/O  DINING 


EMC  ENGINEERS,  INC. 


PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7424 


BUILDING  NAME:  ENL  BARRACKS  W/0  DIN 


Building  UA: 


15,693' 


CONDITIONED  SOFT:! 


50,967 


mm 

0® 

1 

System  Type: 

10  I 

... 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

^HU-1  j 

Catagory  Number:  i 

Construction:  lUse: 

jOccupancy  HRS: 

'Occupancy  Days: 

5 

BRICK  AND  CMU  BARRACKS 

iOOOO-2400 

|M-F;  SAT-SUN 

Weeks  of  Winter: 

32| 

I  Weeks  of  Summer: 

20| 

i^^jlifeRgaiNGSeHEDUtE^ 

'  '■  *  '  ■■ . 

SUN:  MON:  TUE: 

WED: 

THUR: 

FRl: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

o' 

0 

PRES  STOP: 

24 

24 

24! 

24 

_ 24  L_ 

24  . 

24 

REQ  START: 

r—  ^ 

0 

0 

0 

0  ^ 

0 

0 

REQ  STOP: 

24 

24 

24 

24 

24 

24 

INPUTS 


Motor  HP: 


7.50 


HP  Effic: 


Load  Factor: 


^83 

Xsa 


CFM-HTG: 


CFM-CLG: 


%OA: 


^9,135 


%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 


BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTU1T)T 


0.00 

~~o 


REQUIRED  PRESENT 
iHRATR  HRATR 

CLG  HRS  ON 

3.360  3,360 

HTG  HRS  ON 

5,376  5,376 

H/C  HRS  ON 

8,760  8.760 

CLG  HRS  SAVED 

0 

HTG  HRS  SAVED 

0 

C/H  HRS  SAVED 

0 

ebNStANTS  7"  :  "  r 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

"CNWRr 

0 

OAR: 

5.67 

G-1245 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7424^^ 

BUILDING  NAME:  ENL  BARRACKS  W/0  DIN 

System  Type: 

10 

jSystem  Name: 

Multizone  air  handling  unit 

Isystem  Number: 

AHU-1 

mm 

Schedule  SVSP 

0.00 

.00| 

o.oo! 

OptST/SP 

0.00 

0-00| 

0.00 

Duty  Cycle 

0.00' 

o.oo; 

0.00 

Demand  Limit 

4.12 

o.oo' 

0.00 

Night  Setback 

0.00 

0.00; 

0.00 

Sub  Total 

4.12 

o.oo; 

0.00 

Economizer 

0.00 

o.oo; 

0.00 

Venti  lation/Reci  rculation 

0.00 

0.00 

0.00 

DDC  Control 

o.oo: 

14,390.36; 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

5.00 

To-mi. 

--  -  .  ;A12, 

joM  ;  /  5,00 

|«ii 

1 

UMOi' ^PLICATION  ;  DO^‘  f  ,  ofew'  Al 

^.-POBVTTS' ^PQll|rS 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1  0 

0 

1  $348.00 

29 

Direct  digital  control  -  MZ  AHU 

0  7 

0 

8  $3,378.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0  1 

0 

0  $272.00 

35 

Outside  air  damper  economizer 
control  -  MZ  AHU 

0  0 

0 

2  $399.00 

40 

Maintenance  (filter)  alarm  -  AHU 

0  0 

1 

0  $112.00 

1f  $4,509.00  / 

G-1246 


# 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7424 


BUILDING  NAME:  ENL  BARRACKS  W/0  DIN 


Building  UA:| 


15,6931 


CONDITIONED  SOFT: 


T” 


50,967 


System  Type:|l0 
System  Name:|Multizone  air  handling  unit 


System  Number:^HU-2 


|Catagory  Number: 

Construction: 

Use:  jOccupancy  HRS:  Occupancy  Days: 

5 

BRICK  AND  CMU 

BARRACKS  '0000-2400  M-F;  SAT-SUN 

Weeks  of  Winter: 


32: 


Weeks  of  Summer: 


20 


pVSTEMOPB^tlNGlS 

w 

r:r-v-i;ri:.T 

SUN: 

MON: 

TUE:  WED: 

THUR: 

FRI:  SAT: 

;  iV’::  r  :h*,"  3^; 

PRES  START:  0 

0 

0 

0 

0 

0  0 

PRES  STOP:  24 

24 

24 

24 

24 

24  24 

REQ  START:  0 

_ 

0 

0 

0 

0  :  0 

REQ  STOP:  24 

■  24 

24 

24 

24 

24  24 

PPS5.A  v,’ 

.V  . 

P;:;i:X'=':v\.'  1^'  ' 

p6»frANT$ 

Motor  HP: 

7.50 

HOAUHC: 

d 

HP  Effic: 

0.83 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

d 

CFM-HTG: 

'o 

COAUC: 

’  0 

CFM-CLG: 

28,225 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

0 

%Area: 

. 0% 

COAOHC: 

‘  0 

CHILLER  CAP  (TONS); 

d 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

"  0.17 

BLR  CAP  INPUT  (BTUH): 


BLR  CAP  OUTPUT  (BTUH): 


DC  DEMAND: 


ECC: 


ECHC: 


NSUCHC: 


NSUCC: 


0.17 

0 

0 

"o 

0 


REQUIRED 

PRESENT 

DDCCHC:; 

0.0000556 

HRATR 

HRA'R 

DDCCC: 

0.000147 

CLG  HRS  ON; 

3,360 

3,360 

NSC: 

20000 

HTG  HRS  ON: 

5,376 

5,376  ^ 

DDCH: 

33900 

H/C  HRS  ON: 


8,760 


8,760 


OPT: 


CLG  HRS  SAVED; 

0, 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED: 

0 

CHWR: 

cnwrT 


OAR: 


17.5 

"5^7 


G-1247 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION;  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY; 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG: 


7424  BUILDING  NAME:  ENL  BARRACKS  W/0  DIN 


iSystem  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-2 

mm 


Schedute  STfSP 
Opt  ST/SP" 
Duty  Cycle 
Demand  Limit 
Night  Setback 

Sub  Total _ _ 

Economizer 
Ventilation/Recirculation 
DDC  Control 
HW  OA  ReseT 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL 


.ooi 

O.OOi 

o.ooi" 
~  0.00 
0.00 
0.00 
o.oo” 
0.00 

1^940.89^ 
o^o" 
0.00  " 
'  0.00 
aoo“ 


UMCSi 

F.UNCTN; 

'v’NaC:.: 


■  UMCS' APPUCAllON  ' M  I '  '  PL’-  , '  M'- ,  ■ 

;v  '  -  PproTS  POIN^;  POINTS'  POINTS  li 

Scheduled  start/stop  control -AHU;  10  0  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU  0  7  0  8 

Outside  air  damper  ventilation  and  0  10  0 

recirculation  control  -  AHU 

Outside  air  damper  economizer  0  0  0  2 

control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU  0  0  10 


COST 


$348.00 


$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.00 


G-1248 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7424 


BUILDING  NAME:  ENL  BARRACKS  W/0  DIN 


Building  UA:, 


15,693; 


CONDITIONED  SOFT: 


50,967 


System  Type:  13 


System  Name: 


System  Number; 


ISmall  steam  boiler 


BLR-1 


'Sii'liSlS'OiPl 

-  ' 

Catagory  Number:  jConstruction: 

iUse: 

lOccupancy  HRS: 

jOccupancy  Days: 

5  BRICK  AND  CMU 

jBARRACKS 

iOOOO-2400 

iM-F;  SAT-SUN 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SUN:  MON:  TUE:  WED:  THUR: 


FRI: 


SAT: 


PRES  START: 

0 

0  : 

0 

0 

0  L 

0 

0 

PRES  STOP: 

24 

24 

24 

~24  “ 

24 

24 

24 

REQ  START: 

0  : 

0,  I 

0 

0 

0 

0 

0 

REQ  STOP: 

24;  ! 

24!  : 

24 

"24  I 

24  L. 

24 

24 

pK';- ' 

riJ'h-L 

V-iM. 

mni 

Motor  HP: 


0.00 


HP  Effic:; 


0.00 


Load  Factor: 


0.80 


CFM-HTG: 


CFM-CLG: 


%OA: 


0% 


VoArea: 

100% 

CHILLER  CAP  (TONS): 

0, 

KW-TON: 

o.oo; 

BLR  CAP  INPUT  (BTUH): 

3,050,000 

BLR  CAP  OUTPUT  (BTUH): 

2,140,000 

IREQUIRED 

HR/YR 


CLG  HRS  ON 


HTG  HRS  ON 


H/C  HRS  ON 


3,360! 


5,376 


PRESENT 

HRZYR 


3,360i 


5,376! 


8,760; 


8,760 


CLG  HRS  SAVED 


HTG  HRS  SAVED: 

s  0 

C/H  HRS  SAVED: 

0 

J _ _  _ _ 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

1  0 

NSUCHC: 

0 

j  NSUCC: 

0 

1  DDCCHC: 

0.0000556 

DDCCC: 

0.000147 

NSC: 

20000 

i  DDCH; 

33900 

1  OPT:i 

0' 

!  CHWR:i 

|_ 1 

I  iri 

j  CNWR: 

Oi 

;  OAR:| 

5.67 

G-1249 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG: 

iE-'- 


BUILDING  NAME:  ENL  BARRACKS  W/0  DIN 

WIMflltcyiLAffON'sowjiA^^^ 


System  Type: 

3 

System  Name: 

iSmail  steam  boiier 

i 

System  Number: 

IBLR-1 

Schedule  ST/SP 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00; 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00; 

0.00, 

0.00 

Night  Setback 

o.oo; 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

:  TOTAL  i 


Steam  Boiler  Monitoring 


$1,015.00 


G-1250 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  7424 


Building  UA: 


BUILDING  NAME:  ENL  BARRACKS  W/0  DIN 

^5,693:  ^CONDITIONED  SOFT: 


System  Type:|1  ~  -  -  ,-4^ 

System  Name:|Small  hot  water  boiler _  — — _h 

System  Number: |BLR-2  | 

. 

dumber:  |Construction:  Use:  Occupancy  HRS;  {Occupancy  Days; 

5|BRICK  AND  CMU  BARRACKS  ,0000-2400  M-F;  SAT-SUN 


jCatagory  Number:  {Construction: 

I  sjBRICKANDCMU 

{  Weeks  of  Winter: 

,  Weeks  of  Summer:: 


ifiiiliQPliyi 

uno^ 

JCHlBU 

SUN: 

MON: 

TUE: 

WED: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

1  24 

24 

24 

; _ _24 

24 

24 

REQ  START: 

1  0 

^0 

_ 0 

'  0 

~0 

_ g 

0 

REQ  STOP: 

!  24 

_ ^ 

_ 24 

_ 14 

"~~~24 

24 

-  '■  ■'  - 

Motor  HP: 

0.00 

HP  Effic: 

0.00 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

~  0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

813,000 

BLR  CAP  OUTPUT  (BTUH): 

650,000 

CLG  HRS  ON:  3,360  3,360 


HTGHRSON:  5,376  5,376 

H/C  HRS  ON:  ^60  8  760 


CLG  HRS  SAVED: 

0 

HTG  HRS  SAVED: 

0 

i 

C/H  HRS  SAVED: 

0 

CON$1 

v---? 

SiPiSilfeS-^ 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC:! 

0 

DDCCHC: 

0.0000556 

DDCCC: 

0.000U7 

NSC: 

20000 

DDCH:; 

33900 

OPT:; 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1251 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7424 

BUILDING  NAME: 

JMPiMRGYlffiiULAT 

Et^  B/^RACKS  W/O  DIN  ^ 

-  - - -  .  .  ^  ..v,  . ^.,,,rv . :..N  ..-rrstr  .  r . 

'System  Type: 

H 

System  Name: 

Small  hot  water  boiler 

jSystem  Number: 

BLR-2 

SIS 

v-.ry 

Schedute  ST^ 

0.00; 

.oo' 

o.oo' 

Opt  ST/SP 

O.OOj 

0.00 

o.oo; 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00' 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

4.61 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

4.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

I;  TOTAL;C-v/ 

'  0,ool 

O.OOj' 

:  4m,  V  '  ^ 

4.00 

fein«Sl 


I 


#■  ^  .. 

IINIGS  TOJNTS  -  POINIS 


1 


2 

4 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


TpTAC; 


$277.00 


0 

0 


0 

0 


0 

2 


3 

0 


$836.00 

$330.00 


G-1252 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7424  BUILDING  NAME:  ENL  BARRACKS  W/0  DIN 

I  Building  UA:|  15,693  CONDITIONED  SOFT:; 

I  System  Type:|25  i 


System  Name: 

Hot  water  radiation  pump 

j  System  Number: 

RAD-1 

iCatagory  Number:  jConstruction: 

I  SiBRlCK  AND  CMU 


jUse: 

[BARRACKS 


Occupancy  HRS:  Occupancy  Days: 


Weeks  of  Winter: 
Weeks  of  Summer: 


SUN:  MON: 


TUE:  WED:  THUR: 


PRES  START: 
PRES  STOP: 
REQ  START: 
REQ  STOP: 


Motor  HP:; 
HP  Effi^ 
Load  Factor: 
CFM-HTG: 
~  CFM-CLG: 

%6a: 

%Area: 

CHILLER  CAP  (T0NS)T 
KW^ON:! 
BLR  CAP  INPUT  (BTUH): 
^LR  CAP  OUTPUT  (BTUH)r 


REQUIRED  PRESENT 

HR/YR  HRA^R 

1  CLG  HRS  ON: 

3.360 

3,360 

HTG  HRS  ON: 

5,376 

5,376 

1 

H/C  HRS  ON: 

8,760 

8,760 

CLG  HRS  SAVED:i 

0 

HTG  HRS  SAVED: 

0 

C/H  HRS  SAVED:! 

0 

|0000-2400  ;m-f 

SAT-SUN 

-.-rT'-v 

FRI: 

. SAT: 

v  k--  ..V,X£*.  i...  - 

0 

0 

24 

24 

0 

0 

24 

_ 24 

cdihii 

S+ANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

' 

DDCCHC: 

0.0000556 

' 

DDCCC: 

0.000147 

NSC: 

20000 

DDCH: 

33900 

OPT: 

0 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1253 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7424 


BUILDING  NAME:  ENL  BARRACKS  W/O  DIN 


m&tuNr 

Schedule  ST/SPj 

O.OOi 

.00 

o.oo; 

OptST/SP 

O.OOi 

0.00 

o.oo: 

Duty  Cycle: 

0.00 

0.00 

O.OOi 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventiiation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

^"o.oo 

0.00 

Chiller  Demand  Limit 

0.00 

oToo 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL  J 

aroNqrM 

h:NO. 


:C':  r>  ' 


.Ao"  V  Bi  ;.f,, 


M 


Wi® 

1? 


23 


Scheduled  start/stop  control  -  HW 
Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 

'  .1-  '  ’  *  TOTAL: 


1 


1 


1 


$570.00 


^AL:;  -  r^fiS 


G-1254 


G-1255 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7424  BUILDING  NAME:  ENL  BARRACKS  W/0  DIN 


ISystem  Type: 

j25  I 

System  Name: 

Hot  water  radiation  pump 

jSystem  Number:  ! 

RAD-2 

kW/yr 

Slip 

IPi/"  kViffitfyr 

jfom 

Schedule  ST/SP 

0.00 

.00 

6.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

OM 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

ooo 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 
and  Safety  Alarms 


23  Scheduled  start/stop  control  -  HW  10  11  $570.00 

Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 


$570,061 


G-1256 


BUILDING  7432 

ADMINISTRATION  &  SUPPLY  BUILDING 


EMC  ENGINEERS,  INC. 

PROJECT  NAMEiEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7432 


Building  UA:| 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

!  CONDITIONED  SOFT;! 


System  Type:|l  ^ 

System  Name:  ISmall  hot  water  boiler  ; 

System  Number:lBLR  1  j 


Catagory  Number:  Construction: 

lUse: 

■Occupancy  HRS: 

Occupancy  Days: 

3  BRICK  AND  CMU 

ADMIN  &  SUPPLY 

i0700-1600 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

_ 1 _ 

201 

STEWOPEIR 

ffliis 

#■  : 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START 

i  0^ 

0 

0 

0 

0: 

0.  ^ 

0 

PRES  STOP 

24 

24 

24 

24 

^~2i 

24 

~“24 

REQ  START 

0 

7 

7 

7 

7 

REQ  STOP 

0 

17 

T7 

17 

i7 

17 

0 

HP  Effici 
Load  Factor: 
CFM-HT^ 
CFM-CLG: 

_  %OA: 

%Area: 

CHILLER  CAP  (TONSTT  ~~~~ 
KW-TON: 

BLR  CAP  INPUT  (BTUH): 

BLR  CAP  OUTPUT  (BTUH): 


1,119,000 

895,015b 


REQUIRED  PRESENT! 
ilR/YR  [HR/YR 


CLG  HRS  ON:! 

1,000; 

3,360 

HTG  HRS  ON: 

1.600: 

5,376 

H/C  HRS  ON: 

2.607' 

8,760 

CLG  HRS  SAVED: 
~HTG  HRS  SAVED:1 
C/H  HRS  SAVED: 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

b 

OAR: 

5.67 

G-1257 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


ADMIN  &  SUPPORT  BLDG 


^»/ENER 

- 

-A- 

riiM^UMM/ 

System  Type: 

1 

System  Name: 

Small  hot  water  boiler 

System  Number: 

BLR-1 

fel  -  FUNCTION-^ 

im 

Schedule  ST/SP 

b.oo 

13.808.31 1 

o.ool 

Opt  ST/SP 

0.00! 

1,115.34 

o.oo; 

Duty  Cycle 

0.00 

o.ool 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00; 

0.00 

Sub  Total 

0.00 

14,923.66 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HWOA  Reset 

0.00 

0.00 

6.34 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

A  nn 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


TOTAL 


14,^.661 


4.00 


2 

4 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


0 

0 


0 

0 


0 

2 


3 

0 


$277,00 


$836.00 

$330.00 


G-1258 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7432 


Building  UA: 


System  Type:|6 _ 

System  Name:  Small  air  cooled  chiller 
System  Number:  CH-1 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 
4.746:  ;  CONDITIONED  SQFT:i  “ 


jCatagory  Number:  {Construction: 

{  sIbrick  and  cmu 

I _ _ _ L_ - 

j  Weeks  of  Winter:! 

Weeks  of  Summer:: 


Use: 

ADMIN  &  SUPPLY 


''  V  < -  l-j'  r  7^-  li-  -  .  

lOccupancy  HRS:  {Occupancy  Days: 

10700-1600  !M> 


SUN: 

MON: 

TUE:  WED: 

THUR: 

FRI: 

SAT: 

PRES  START 

i  Oi 

:  0  ' 

o 

' 

p 

i  0 

0 

0 

PRES  STOP 

{  24 

24 

24  24 

24 

24 

24 

REQ  START 

0 

7 

7  7 

7 

7 

0 

REQ  STOP 

I  0 

17 

r7~  17 

_  17 

17 

_ g 

/ 

--I*-  »  ,♦ 

^rKv'p'l  ^ 

CpNi 

SfANTS 

'Vi'' 

iiiiStorHP: 

sToo 

HOAUHC: 

0 

HP  Effic: 

0.79 

HOAUH: 

0 

Load  Factor: 
CFM-HTG: 
CTO-CLG: 

%oaT 

%Area: 

“chiller  CAP  (TON^ 
KW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


REQUIRED  PRESENT 
RR/YE  HR7YR 


COAUC: 

HOAOHC: 

HOAOH:" 
COAOHC: 
“^OAOC: 
DC  DUTY: 
DC  DEMAND: 

¥CC: 

"  ECHC: 
NSU^^ 

“nsuc^ 

DDCCHC:! 

DDCCC: 


0 

0 

’  0 
]o 
“o 

6a~7 

0 

0 

0.000226 

0.000^ 

o.ooooTi^ 

0.0000498 


CLG  HRS  ON: 

1,000| 

3.360 

NSC: 

93100 

HTG  HRS  ON: 

1,600 

5,376 

DDCH: 

29900 

H/C  HRS  ON:' 

2.607: 

8,760 

, 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,360 

CNWR: 

0 

HTG  HRS  SAVED:; 

3,776 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,153 

G-1259 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7432 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


System  Type: 

6 

System  Name: 

Small  air  cooled  chiller 

System  Number: 

CH-1 

%ifi4j0T'idNNt‘  Ik 

..1 

Schedule  ST/SP 

0.00i 

5,348.54 

O.OOj 

Opt  ST/SP 

o.oo; 

691.23; 

o.oo; 

Duty  Cycle 

0.00; 

O.CK): 

o.oo; 

Demand  Limit 

1.73: 

0.00| 

0.00 

Night  Setback 

0.00 

0.00; 

0.00 

Sub  Total 

1.73 

6,039.77; 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

o.oo; 

0.00 

Chilled  Water  Reset 

0.00 

350.00 

0.00 

Condenser  Water  Reset 

0.00 

o.'oo 

0.00 

Chiller  Demand  Limit 

16.83 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

/ 

r..  :  " TOTAL 

,  18.66! 

.  "  4.m 

r^icALsy^XEMR^ 

Sfunctn 


UMCS  APPLICAnON  !  do! 

-  .POINTS 


'iWiNTS! 


cost 


10  Scheduled  start/stop  control  -  1 

Chiller;  Optimum  start/stop  control  - 
Chiller;  Demand  limiting  -  Chiller; 

Night  Setback  -  Chiller 

1 1  Chilled  water  reset  -  Small  Air  0 

Cooled  Chiller 

16  Alarms  -  Chiller  0 

42  Chiller  demand  limiting  -  Small  Air  1 

Cooled  Chiller 


0 

0 


1 

0 

2 


2 

0 


$386.00 


$664.00 

$281.00 

$150.00 


G-1260 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7432 

BUILDING  NAME: 

ADMIN  &  SUPPORT  BLDG 

Building  UA: 

4,746| 

CONDITIONED  SOFT: 

13,500: 

System  Type: 

19 

System  Name: 

Fan  coil  unit 

System  Number: 

FC-1 

icatagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

pccupancy  Days: 

3|BRICKANDCMU 

ADMIN  &  SUPPLY 

10700-1600 

IM-F 

Weeks  of  Winter:' 

32 

Weeks  of  Summer: 

20 

SiYSTEMOPERAtlNG^S<:HEDULe 

SUN:  MON:  TUE:  'i^D: 

THUR:  FRI:  SAT: 

PRES  START:  |  0 

0  0  0 

o 

o 

o 

PRES  STOP:  24 

24  24  24 

24  24  24 

REQ  START:  0 

7  7  7 

7  7  0 

REQ  STOP:  I  0 

17  17  17 

17  17  0 

f"  ;V ‘ 

fiON$TANf$lS,''' 

sr..  ’  ' 

Motor  HP: 

2.00 

HOAUHC: 

0 

HP  Effic: 

0.78 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

12,000 

COAUC: 

0 

CFM-CLG: 

12,000 

HOAOHC: 

0 

%OA: 

20% 

HOAOH: 

0 

%Area: 

35% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC:. 

6 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

UOUf^S  CaLCULAHONS 

NSUCC: 

0.000598 

REQUIRED  PRESENT 

DDCCHC: 

0.0000188 

1  HR/YR 

HR/YR 

DDCCC: 

0.0000498 

CLG  HRS  ON: 

1,000  3,360 

NSC: 

93100 

HTG  HRS  ON: 

1,600  5,376 

DDCH: 

29900 

H/C  HRS  ON: 

2,607  8,760 

OPT: 

305 

CHWR: 

17.5 

CLGHRSSAVED: 

2,360 

CNWR: 

0 

HTG  HRS  SAVED: 

3,776 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,153 

G-1261 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7432 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


5^: 


System  Type: 


[System  Name: 


[System  Number: 


19 


Fan  coil  unit 


FC-1 


immmnmmm 

I  Schedule  ST/SP 

o.oo: 

9,415.45, 

o.oo: 

i  Opt  ST/SP^ 

0.00 

466.73: 

0.00: 

Duty  Cycte| 

o.oo; 

o.oo; 

0.00 

Demand  Limit 

o.oo: 

0.00 

0.00 

Night  Setback 

0.00, 

16.686.55 

154.65 

Sub  Total 

o.oo: 

26,568.73 

154.65 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

f  TOTAL  I; 

1M.65i^  -  . 

^  :.0M 

. . . . . . ,......,...,..5,. . . 

CMCS  APPLlCAttON  v  ;  DO,  I  AO 


poiNis  iPOiisfrs  POINTS  poms 


'c0^ 


' . 

-y-  ,  ry 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


1 


1 


$1,213.00 


$1^213.00 


G-1262 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7432 


Building  UA: 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

'4,746!  :  CONDITIONED  SOFT:- 


System  Type:  16 _ 

System  Name:'Heating  and  Ventilating  Unit 
System  Number:  HV-1 


^Category  Number:  Construction: 

■  SlBRICKANDCli^ 


jUse:  Occupancy  HRS:  Occupancy  Days: 

ADMIN  &^UPPLY  ^0700-1 600  TnUF 


Weeks  of  Winter:! 
Weeks  of  Summer:! 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

o: 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

!  24 

24 

24 

24 

_ M 

24 

24 

REQ  START: 

0 

7 

7 

7 

_ 7 

0 

REQ  STOP: 

0 

17 

, _ 17 

_ 17 

17 

0 

Motor  HP: 
HP  Effic: 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%OA: 
%Area: 


CHILLER  CAP  (TONS): 

KW-TON: 

BLR  CAP  INPUT  (BTUH): 

BLR  CAP  OUTPUT  (BTUH): 

IREQUIRED 

iHRZYR 


PRESENT 

iHRA^R 


CLG  HRS  ON: 
HTG  HRS  OnT 
H/C  HRS  ON: 


CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED:! 

6,153 

HOAUHC: 

0 

HOAUH: 

, _ _ _ _ _ _ _ _ ___i _ 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5-67 

G-1263 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7«2 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

t  ENEi^Y:CAt4?UU^TIORSy  WM4RTi  #  4  r  v : 


[System  Type: 

il6  ! 

System  Name: 

iHeating  and  Ventilating  Unit 

[System  Number: 

[hv-i  ! 

1  Schedute  STASP 

0.06 

3,256.53 

0.00; 

1  Opt  ST/SP 

0.00 

263.04 

0.00; 

Duty  Cycle 

0.00 

0.00 

O.CK): 

Demand  Limit 

0.00 

0.00" 

0.00 

Night  Setback 

0.00 

0.00 

57.44 

Sub  Total 

0.00 

3,519.57 

57.44 

Economizer 

0.00 

0.00 

0.00 

Ventiiation/Recirculation 

0.00 

ooo 

0.00 

DDC  Control 

0.00 

odd 

18.45 

HW  OA  Reset 

0.00 

o.dd 

0.00 

~  Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

■  "add 

0.00 

Chiller  Demand  Limit 

0.00 

o.do 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

r  TOTAL 

; 

"ter 

|,.,UMCS„i.J--- 

■'WCTN 


UMi^  application 


nON  . '  -  IK>  A04'  -  4"  ••W<4 '  !)U'  J COST--.: 4- 

POINTS  POINTS  I  POINTS  POINTS  f  I 


1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


1 


0 

0 


0 


0 

0 


1 


3 

0 


$348.00 


$813.00 

$272.00 


;^yl^.00; 


G-1264 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO; 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY : 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7432  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

I  Building  UA:i  \  CONDITIONED  SOFT:;  13,500 

_ System  Type:  16 _ | 

System  Name:  Heating  and  Ventilating  Unit _  | 

i  System  Number:  HV-2  _  I 


Catagory  Number:  Construction: 

3  BRICK  AND  CMU 


'-"'S'' 

Use: 

ADMIN  &  SUPPLY 


Weeks  of  Winter: | 
Weeks  of  Summer: 


lOccupancy  HRS:  Occupancy  Days: 

i0700>160y"  ~~  !M-F 


SUN:  MON: 


TUE:  WED:  THUR: 


PRES  START:  0 

~d 

0  ^ 

0 

0 

0 

PRES  STOP:  24 

24 

24 

24 

24 

REQ  START;  0 

~T 

7 

I. 

7 

7 

0 

REQSTOP:  0 

17 

17 

17 

17 

17 

0 

;  j'V’s 

C  •  '  'V  ' 

GONSti 

imi 

Motor  HP: 

1.00 

HP  Effic: 

0.69 

Load  Factor: 

0.80 

CFM-HTG: 

2,400 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

13% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

1 

BLR  CAP  OUTPUT  (BTUH): 

d 

HOAUHC 

hoauhT 

COAUHC 

coaW 

"““hoaohc 

HOAOH 
COAOHC' 
CO^C 
DC  DUTY 
DC  DEMAND 
E^CC 
”  ~~ECHC 
NSUCHC 
NSUCC 
DDCCHC 


r(cuuii\cu  irr^coc 
iHRATR  IHR/YR 

1 

DDCCC: 

0.0000498 

CLG  HRS  ON: 

1,000 

3,360 

NSC: 

93100 

HTG  HRS  ON: 

1,600 

5,376 

DDCH: 

29900 

H/C  HRS  ON: 

2,607 

8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,360 

CNWR: 

0 

HTG  HRS  SAVED: 

3,776 

OAR: 

5.67 

C/H  HRS  SAVED; 

6,153 

d 

“q 

~6 

*  "o 

0 

0 

---  - 

”  aiz 
oT? 

—  “  Q 

d 

~0.000226 

“0.000598 

"00000188 


G-1265 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CVWV 


BLDG:  7432 


BUILDING  NAME: 


ADMIN  &  SUPPORT  BLDG 


System  Type: 

i16 

System  Name: 

iHeating  and  Ventilating  Unit 

System  Number: 

iHV-2 

S:  JcWWyr  1  / 

<>.  S.'-. .. 

Schedule  ST/SP 

0.00 

3,256.53: 

0.00 

Opt  STASP 

o.ooi 

263.04: 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00: 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

57.44' 

Sub  Total 

0.00 

3,519.57 

57.44 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

"o^o^ 

18.45 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

6.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

/  3.00 

and  Safety  Alarms 

^  '  TOTAL  ,-1 

.-'75.89!,,^,:.: 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


0 

0 


0 

0 


-■■mm-- 


3 

0 


$348.00 


$813.00 

$272.00 


$1,433.00 


G-1266 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7432 


1406-001 

16-Sep-95 

AJN/CWW 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


Building  UA:| 


4,746! 


CONDITIONED  SQFTii 


13,500 


System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit  | 

System  Number: 

HV-3 

Category  Number: 

Construction: 

!Use: 

Occupancy  HRS: 

lOccupancy  Days: 

3 

BRICK  AND  CMU 

ADMIN  &  SUPPLY 

10700-1600 

|M-F 

Weeks  of  Winter: 


321 


Weeks  of  Summer: 

20 

System  diiERAfiKGscHEDyi,if 

SUN: 

MON:  TUE: 

WED: 

THUR;  FRI: 

SAT: 

PRES  START:  1  Oi 

0  0 

0 

0  0 

0 

PRES  STOP:  24 

24  24 

24 

! 

24 

REQ  START:  0 

7  7 

_ 7 

7  7 

0 

REQ  STOP:  i  O: 

17  17 

^7 

17  17 

0 

Motor  HP:  1.00 


HP  Effic: 

0.69 

Load  Factor: 

0.80 

CFM-HTG: 

2,400 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

13% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

iiipiii 

REQUIRED 

PRESENT 

iHRTTR 

HRA^R 

CLGHRSON:  1,000  3,360 


HTG  HRS  ON:  1,600  5,376 

H/C  HRS  ON:  2,607  8760 


CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153 

COm-TAHT^ 

'  7", 7"'": 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

'  0 

OAR: 

5.67 

G-1267 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


TOTAI^ 


BLDG:_^ 

BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

ISystem  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

ISystem  Number: 

HV-3 

V  -  ic\iv/y  r 

Li 

•’LH- /'  v':; . 

Schedule  STASP 

O.OOi 

3.2^.53; 

o.ool 

Opt  SJfSP 

o.ool 

263.04i 

0.00 

Duty  Cycle 

0.00 

O.OO: 

0.00, 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

57.44 

Sub  Total 

0.00 

3,519.57 

57.44 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recircuiation 

0.00 

0.00 

0.00 

DDC  Control  0.00 

0.00 

18.45 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chi i led  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

“o.'ao”^ 

0.00 

0^ 


7S.W’ 


3.M 


iN>iNfs  wuns  ,  1^ 


ffgiSSd 


30 

33 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


1 


0 


0 


0 

0 


1 


3 

0 


f,  < 

- --  ~  --  \  '' 


TOTAL: 


COST  r 


$348.00 


$813.00 

$272.00 


$1,433.(» 


G-1268 


r 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION: FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7432 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


CONDITIONED  SOFT:; 


13,500 


System  Name:  Heating  and  Ventilating  Unit 


System  Number:  HV-4 

’  .  - 
,  -r,-:  "  ' 

:l:awd^a3fe!a»£‘^• 

Catagory  Number:  Construction: 

!Use: 

Occupancy  HRS: 

Occupancy  Days: 

31BRICKANDCMU 

ADMIN  &  SUPPLY 

;0700-1600 

|M-F 

Weeks  of  Winter: i 


32 


Weeks  of  Summer; 

20 

System  OPERATING  scHenuLE  ^ 

SUN:  MON:  fuE: 

WED: 

"!v^; L'; 'risT'",- 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0  ! 

0 

0' 

_ g  __ 

0 

0 

PRES  STOP: 

24  : 

24 

"~24 

24 

24  : 

24 

24 

REQ  START: 

0 

7 

7 

7  ^ 

7 

0 

REQ  STOP: 

0 

17  : 

17 

. . Tr 

17 

17 

0 

Inputs 


Motor  HP: 

1.00 

HP  Effic: 

0.69 

Load  Factor: 

0.80 

CFM-HTG: 

2,400 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

13% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 


BLR  CAP  OUTPUT  (BTUH): 


IfbliRSgiLcUUT 

r. -c.  i  V- .e^s:k  -  -  :l  ..  '■  -.ss 

REQUIRED  PRESENT 

HR/YR  HR/YR 

CLG  HRS  ON: 

1,000  3,360 

HTG  HRS  ON: 

1,600;  5,376 

H/C  HRS  ON: 

2,607;  8,760 

CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3,776’ 

C/H  HRS  SAVED: 

6,153 

jCONSTANTS  \  ,  i  "7  ~ ^ 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC:: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1269 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE: 
PREPARED  BY: 


1406-001 
1 6-Se|>-95 
AJN/CWW 


BLDG:  7432 

BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

jSystem  Type: 

16 

ISystem  Name: 

Heating  and  Ventilating  Unit 

iSystem  Number: 

HV-4 

SiEaait.;a®af= 

Schedule  ST/SPl 

O.OOl 

3,256.53; 

0.00 

— 

Opt  ST/SP 

O.OO! 

263.04; 

0.00 

Duty  Cycte 

0.00; 

o.oo: 

0.00 

Demand  Limit 

0.00 

O.OOi 

o.oo: 

Night  Setback 

0.00 

0.00: 

57.44 

Sub  Total 

0.00 

3,519.57 

57.44 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

18.45 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

^  :  i  TOTAl. 

■  V-  3,519.57i.--' 

. r _ d£ - - uii.: - 

3»tK) 

l;tJMcs 
jyUNCTN 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

.H'/'  '  '  ■  "  ""  TOTAL: 


0 

0 


p 


3 

0 


$348,00 


$813.00 

$272.00 


G-1270 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLCX3:  7432  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


3|BRICK  AND  CMU  ADMIN  &  SUPPLY  i0700-1600  |M-F 


Weeks  of  Winter:!  32 

Weeks  of  Summer:!  20 


System  opEftAt 

INGiC 

HEPU 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  ^ 

0| 

0 

_ g 

0 

0 

0 

0 

PRES  STOP:  L 

24 

24 

24 

_ ^ 

24 

^~24 

24 

REQ  START:  T 

O’  : 

_ 1 

7 

7 

7 

^7 

0 

REQSTOP:  T 

0 

17 

_ 17 

17 

17 

0 

l^otorlHP 


1.00 


HP  Effic: 


0.69 


Load  Factor: 

0.80 

CFM-HTG: 

2,400 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

13% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

CLGHRSON:;  1,000;  3,360 

HTGHRSON:!  1,600  5^^ 

H/C  HRS  ON:  2,607;  8,760 


CLG  HRS  SAVED:  2.360 

HTG  HRS  SAVED:;  3,77a 

C/H  HRS  SAVED:  6,153 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC:; 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR; 

0 

OAR: 

5.67 

G-1271 


EMC  ENGINEERS,  INC. 

PROJECT  NAMErEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 


EMC  NO:  1406-001 


18  Scheduled  start/stop  control  -  AHU;  10  0  1  $348.00 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit  0  10  3  $813.00 

33  Outside  air  damper  ventilation  and  0  10  0  $272.00 

recirculation  control  -  AHU 


G-1272 


BUILDING  7450 
REGIMENTAL  HQ  BUILDING 


EMC  ENGINEERS,  INC.  /  / 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  /  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7450 

BUILDING  NAME:  REGIMENTAL  HQ  BLDG 

Building  UA: 

2,563; 

1 

CONDITIONED  SOFT:!  9,850 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1  ! 

iCatagory  Number:  Construction: 

Use: 

lOccupancy  HRS:  lOccupancy  Days: 

7jBRICKANDCMU 

BATTALION 

0700-1800  iM-F;SAT 

Weeks  of  Winter: 

Weeks  of  Summer: 

20 

ICHEPMCi 

.vv;  V 

SUN: 

MON: 

TUE:  WED:  THUR: 

FRI: 

SAT: 

PRES  START:  0 

0 

0  0 

0 

0 

0 

PRES  STOP:  !  24 

24 

24  24 

24  ~ 

24 

24 

REQ  START:  0 

6 

6  6 

6 

0 

REQ  STOP:  :  0 

17 

17 _ 17  __ 

3z  [Z 

17 

0 

r--  , 


Motor  HP: 


'"'v; 


0.50 


HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

825 

CFM-CLG: 

825 

%OA: 

100% 

%Area: 

10% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED  PRESENT 
IhRA-R  HRA'R 

CLG  HRS  ON: 

1,100 

3,360 

HTGHRSON:! 

1,760 

5,376 

H/C  HRS  ON: 

2,868 

8,760 

CLG  HRS  SAVED 


2,260 


HTG  HRS  SAVED 


3,616 


C/H  HRS  SAVED 


5,892 


HOAUHC: 

16.2 

HOAUH: 

26.1 

COAUHC: 

0.000257 

COAUC: 

0.00068 

HOAOHC: 

33.3 

HOAOH: 

53.5 

COAOHC: 

0.00115 

COAOC: 

0.00305 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.00021 

ECHC: 

0.0000795 

NSUCHC: 

0.000941 

NSUCC: 

0.00249 

DDCCHC:; 

0.000233 

DDCCC: 

0.000616 

NSC: 

36600 

DDCH: 

30100 

OPT: 

305 

!  CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


BLDG:  7450 

BUILDING  NAME;  REGIMENTAL  HQ  BLDG 

-r,  ....  .  .<  - 

System  Type: 

!15 

System  Name: 

Small  Single  Zone  air  handling  unit 

[System  Number: 

AHU-1 

!  Schedule  ST/SP| 

o.ooj 

3,913.24 

78.75; 

I  '  Opt  STASPj 

O.OOi 

137.90^ 

0.00; 

Duty  Cycle 

0.00; 

o.oo: 

0.00 

Demand  Limit 

0.92; 

o.oo' 

0.00 

Night  Setback 

0.00 

4,574.22 

9.38: 

Sub  Total 

0.92 

8,625.36 

88.13 

Economizer 

0.00 

188.10 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

551.27 

7.71 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

r  ..  TOTAL.  '  1 

"95.84|;4,:'44V 

3M 

isiiii^;-<:;;::;'tTYPic 

i’, 

^ ';  p^Tsl  foInts, 

18  Scheduled  start/stop  control  -  AHU; 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

27  Direct  digital  control  - 

Small  SZ  AHU 

0 

2 

0 

3 

$1,097.00 

33  Outside  air  damper  ventilation  and 

recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

36  Outside  air  damper  economizer 

control  -  AHU 

0 

0 

0 

2 

$399.00 

$2,116.00 

G-1274 


I  . . . — -  • 

EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7450 


BUILDING  NAME:  REGIMENTAL  HQ  BLDG 


System  Name:  Small  hot  water  boiler 


System  Number:  BLR-1 


iCatagory  Number: 

Construction: 

Use:  Occupancy  HRS: 

Occupancy  Days: 

2IBRICKANDCMU 

; _ 1 . . . . . . . 

ADMINISTRATION  |0600-1 700 

|M-F 

Weeks  of  Winter:  32 


Weeks  of 

Summer: 

20 

iVSTEM  bPERAtlMSCHEDUlE 

:V:,v4 

ISi 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

i  0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

6 

g 

0 

REQ  STOP: 

0 

17 

17 

_ 17 

17 

17 

0 

Motor  HP 

0.50 

HP  EfHc 

0.66 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%6a 

0% 

%Area 

10% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

450,000 

BLR  CAP  OUTPUT  (BTUH) 

360,000 

'  ^7  F' 

rr: 

REQUIRED  PRESENT 
IHFUYR  HRA'R 

CLG  HRS  ON 

1,100 

3,360 

HTG  HRS  ON 

i  1,760 

5,376 

H/C  HRS  ON 

2,868 

8,760 

CLG  HRS  SAVED: 

2,260 

HTG  HRS  SAVED: 

3,616 

C/H  HRS  SAVED: 

5,892 

iCONSTANTS  "7 

7  ;  jr'"".- 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000176 

NSUCC: 

0.000467 

DDCCHC: 

0.000111 

DDCCC:' 

0.000294 

NSC: 

10900 

DDCH: 

32500 

OPT: 

305 

CHWR::  ~ 

17.5 

CNWR: 

0 

OAR: 

5.67 

G--/275 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7450 


BUILDING  NAME:  REGIMENTAL  HQ  BLDG 


iSystem  Type:  1  I 

iSystem  Name: 

iSmall  hot  water  boiler 

iSystem  Number: 

IBLR-1 

W'  tAMhMmt 

.-.K. 

Schedule  ST/SP| 

0.00 

1,634.87 

0.00 

Opt  ST/SP 

0.00 

137.90 

o.oo; 

Duty  Cycle 

0.00 

0.00 

o.oo: 

Demand  Limit 

0.00 

0.00 

o.oo: 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

1,772.77 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

^D^oo 

HW  OA  Reset 

0.00 

0.00 

2.55 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

4.00 

and  Safety  Alarms 

fe.xv--;..  TOTAL--' '■ 

4.00 

. . . --POINTC . . POINTS"'" 


COST 


2 

4 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


0 

0 


0 

0 


0 

2 


3 

0 


$277.00 


$836.00 

$330.00 


TOtAt: 


<  » f  ^  1 


$1,443.00 


G-1276 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7450 


BUILDING  NAME:  REGIMENTAL  HQ  BLDG 


System  Type: 

6 

System  Name: 

Small  air  cooled  chiller 

I  System  Number: 

CH-1 

Catagory  Number: 

Construction: 

!Use: 

Occupancy  HRS: 

Occupancy  Days: 

2 

BRICK  ANDCMU 

ADMINISTRATION 

■0600-1700 

M-F 

Weeks  of  Winter:! 


Weeks  of  Summer: 


32 

20 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

PRES  START: 

*  0 

Ol 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

REQ  START: 

0 

e; 

6 

_ _ 6 

6 

REQ  STOP: 

0 

!  17 

17 

17 

JI 

17 

INPUTS 


Motor  HP: 


"i.OG 


HP  Effic:; 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

30 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

-If 

KLi  ..it  . 

REQUIRED 

PRESENT 

Ihra'r 

HRTfR 

CLGHRSON:!  1,100 

3,360 

HTGHRSON:!  1,760 

5,376 

H/C  HRS  ON:!  2,868 

8,760 

CLG  HRS  SAVED: 

2,260 

HTG  HRS  SAVED: 

3,616 

C/H  HRS  SAVED: 

5,892 

CONSTANTS 

'u  .  "ik  '  r 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC:; 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000176 

NSUCC:; 

0.000467 

DDCCHC: 

0.0001 1 1 

ddcccT 

0.000294 

NSC: 

10900 

DDCH: 

32500 

OPT: 

305 

CHWR: 

17.5 

CNWR:| 

0 

OAR: 

5.67 

G-1277 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION;  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7450 

BUILDING  NAME;  REGIMENTAL  HQ  BLDG 

^  ....... 

. CO... 

iSystem  Type: 

6 

_J 

ISystem  Name: 

Small  air  cooled  chiller 

i 

ISystem  Number: 

CH-1 

_ 1 

c  - mm.  . 

Schedule  ST/SP 

0.00 

8,264.51 

0.00! 

_ _ _ ^ - 

Opt  ST/SP 

0.00 

1,115.34 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00! 

Demand  Limit 

2.80i 

0.00 

0.00; 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

2.80 

9,379.85 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

521.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

25.08 

0.00 

0.00 

Remote  Monitoring, 

4.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

fe.  ■  .liTOTAta:/ 

Mr  ;  OM 

4*00: 

feV.: 


r.'DMCS 


UMCS  application 


■pOiNgfis''  ;,:;1poTO^@TMtsm 


v''SS.-;-v  ' 


10  Scheduled  start/stop  control - 
Chiller;  Optimum  start/stop  control  - 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chilier 

1 1  Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

16  Alarms  -  Chiller 

42  Chiller  demand  limiting  -  Small  Air 

Cooled  Chiller 

,  'V’.  ,  TOTAL:- 


1 


0 

1 


0 

0 


1 


2 

0 


0 

0 


$386.00 


$664.00 

$281.00 

$150.00 


G-1278 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


Motor  HP: 

1.70 

HP  Effic: 

0.64 

Load  Factor:! 

0-80 

CFM-HTG: 

8,600 

CFM-CLG: 

8,600 

%OA: 

0% 

%Area: 

80% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

CLGHRSON:;  1.100  3,360 

HTGHRSON:|  1,760  5.376 

~HfC  HRS  ON: I  2,868  8,7^ 


CLG  HRS  SAVED:  2,260 

HTG  HRS  SAVED:  3,616 

C/H  HRS  SAVED:  5,892: 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC:| 

0 

NSUCHC: 

0.000176 

NSUCC: 

0.000467 

DDCCHC: 

0.000111 

DDCCC:, 

0.000294 

NSC: 

10900 

DDCH:: 

32500 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-‘1279 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  7450 

-  S’'???:  sij 


BUILDING  NAME:  REGIMENTAL  HQ  BLDG 

^^NERGV-c^^O:0ilfK)Ki  summary:^  ; 


System  Type: 

!19 

i 

System  Name; 

Fan  coll  unit 

I 

System  Number: 

FC-1 

Schedule  SJtSPl 

o.oo] 

9,340.52 

o.oo; 

j  Opt  ST/SP| 

0.00| 

483.50; 

0.00 

Duty  Cycle 

o.oo; 

0.00 

0.00 

Demand  Limit 

0.00^ 

0.00 

0.00 

Night  Setback 

0.00 

8,918.35 

22.35; 

Sub  Total 

0.00; 

18,742.37 

22.35 

Economizer 

0.00 

o.oo: 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  keset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  ^ 


,18,742i37| 


UMCS  ■  i 
i-UNCTN 

I'-  nol  \ 


■  UMCS  APPUCAIKKf 


Pf>r: 

r:!v 

l4;>>,.S£rFj 


Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 

;  TOTAL; 


;k.j-  ■< 


$1,213.00 


f$1,213J0d 


G-1280 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  7450 


Building  UA: 


BUILDING  NAME:  REGIMENTAL  HQ  BLDG 

!  CONDITIONED  SOFT:, 


System  Type:  27  j 

System  Name:  Perimeter  radiation  valve _ j 

System  Number:  RAD-1 


Category  Number:  IConstruction: 

2'BRICKANDCMU 


lUse:  Occupancy  HRS:  Occupancy  Days: 

ADMINrSTRATION  ”]660b-1700  iM-F 


Weeks  of  Winter: 

32: 

Weeks  of  Summer: 

20 

aafiiSgiSftsKs* 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0: 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24: 

24 

24 

24 

24 

REQ  START: 

0 

6 

_ ^ 

e 

_ 6 

6 

0 

REQ  STOP: 

0; 

17 

17 

17 

^7 

17 

Motor  HP 
HP  Effic 
Load  Factor 
CFM-HT^ 
CFMkOl^ 

' 

%Area 

CHILLER  CAP  (TON^ 
^  KW-TON 

~BLR^^  INPUT  (BTUH) 
BLR  CAP  OUTF^TliBTUH) 


REQUIRED 

HR/YR 


iPRESENT 

HRrrR 


CLG  HRS  ON: 

1,100: 

3,360 

HTG  HRS  ON: 

1,760; 

5,376^ 

H/C  HRS  ON: 

2,868: 

8,76^ 

CLG  HRS  SAVED: 

2,260 

HTG  HRS  SAVED:; 

3,616 

C/H  HRS  SAVED: 

5,892 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000176 

NSUCC:! 

0.000467 

DDCCHC: 

0.000111 

DDCCC: 

0.000294 

NSC: 

10900 

DDCH: 

32500 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1281 


\ 


\ 


EMC  ENGINEERS,  INC.  \ 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLA'hoN  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7450 


BUILDING  NAME:  REGIMENTAL  HQ  BLDG 


ISystem  Type: 

i27 

jSystem  Name: 

I  Perimeter  radiatron  valve 

ISystem  Number: 


lRAD-1 


|5i;.FMHGilSia;.3.LU 

Schedule  ST/SP 

0.00 

.00; 

b.oo 

OptSTASPi 

0.00 

o.oo; 

O.OOi 

Duty  Cycle 

0.00 

0.00: 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00; 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

~  o.o¥ 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

o.oo~ 

0.00 

Chiller  Demand  Limit 

0.00 

o.oo"" 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

and  Safety  Alarms 

- ......  . . — 

3.00 

TOTAL 


0.00! 


0.00! 


0.001 


3.00 


25  Optimum  start/stop  -  Perimeter  Rad 
Valve;  Night  setback  -  Perimeter 
Rad  Valve 


$456.00 


G-1282 


BUILDING  7485 
BOWLING  ALLEY 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW/AMS 


BLDG;  7485  BUILDING  NAME:  BOWLING  ALLEY 


Building  UA: 

I  6,305  CONDITIONED  SOFT:;  36.966 

System  Type: 

18  ! 

System  Name: 

Dual  Duct  air  handling  unit  i 

System  Number: 

AHU-1 

FORMAi^^v  -i2?w‘ I'i A' 

jCatagory  Number:  |Construction:  jUse:  jOccupancy  HRS: _ Occupancy  Days: 

igjBRICKANDCMU  BOWLING  ALLEY  :0800^2400 _ M-F;  SAT-SUN 


Weeks  of  Winter:'  32 


Weeks  of 

Summer: 

20 

pYSfiMdPiRCTlGl^^ 

El 

“n  rr;., 

gig 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

o; 

0 

0 

0 

0 

o; 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

_ 

REQ  START: 

12 

9 

9 

9 

9 

9 

REQ  STOP: 

22 

24 

24 

24 

_ M 

2 

2 

*llfS 


HP  Effic: 

0.88 

Load  Factor: 

0.80 

CFM-HTG: 

16,000" 

CFM-CLG: 

16,000 

%OA: 

20% 

%Area: 

46% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

iURS^lOCUiLAfiONS 


REQUIRED  PRESENT 

Ihr/yr  Ihr/yr 

CLG  HRS  ON 

1,120  3,360 

HTG  HRS  ON 

1,792:  5,376 

H/C  HRS  ON 

2,920  ^60 

CLG  HRS  SAVED 

2,240 

HTG  HRS  SAVED 

3,584 

C/H  HRS  SAVED 

5,840 

HOAUHC: 

22.3 

HOAUH: 

35.8 

COAUHC: 

0.000251 

COAUC: 

0.000665 

HOAOHC: 

25.5 

HOAOH: 

41 

COAOHC: 

0.000793 

COAOC: 

0.0021 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000076 

ECHC: 

0.0000287 

NSUCHC: 

0.000999 

NSUCC: 

0.00264” 

DDCCHC: 

0.000147 

DDCCC: 

0.000389 

NSC: 

58000 

DDCH: 

60400 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1283 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW/AMS 


BLDG:  7485  _  ^  ^ 

BUILDING  NAME:  BOWLING  ALLEY 

5Y  CAtCHUATTON  SUMMARYf  :  - 

. . .  "" 

. . 

jSystem  Type: 

118 

jSystem  Name: 

Dual  Duct  air  handling  unit 

i 

System  Number: 

KHU-1 

i 

--1' 

if 

-J  1:'  -T 

MH/yr  : 

1  Schedule  ST/SPI 

0.00; 

83,812.41 

416.74; 

Opt  ST/SP| 

0.00- 

1 

4,132.21 

0.00 

Duty  Cycle 

o.ool 

0.00 

O.OOI 

Demand  Limit 

27.64 

0.00 

0.00 

Night  Setback 

O.OOi 

93,346.56 

168.22I 

Sub  Total 

27.64 

181,291.19 

584.96 

Economizer 

0.00 

1,340.86 

0.00 

Ventilation/Recirculation 

0.00 

244.98 

21.76 

DDC  Control 

0.00 

6,867.84 

175.18 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring,  i 
Maintenance,  Run  Time, 
and  Safety  Alarms 

5.00 

E  TOTAL  i 

r  f '  TYPIC^f  ^TEMj^INT  AND 

r:  NO.  |,  :  .POn^S  \ POINTS  '  POINTiS 

19 

Scheduled  start/stop  control  -  AHU 
w/  RF;  Optimum  start/stop  -  AHU 
w/  RF;  Demand  limiting  -  AHU  w/ 
RF;  Duty  Cycling  -  AHU  w/  RF 

2 

0 

0 

2 

$697.00 

28 

Direct  digital  control  -  Dual  Duct 
AHU 

1 

7 

0 

9 

$3,761.00 

34 

Outside  air  damper  ventilation  and 
recirculation  control  -  Dual  Duct 
AHU 

0 

1 

0 

0 

$272.00 

37 

Outside  air  damper  economizer 
control  -  Dual  Duct  AHU 

0 

0 

0 

2 

$399.00 

40 

Maintenance  (filter)  alarm  -  AHU 

0 

0 

1 

0 

$112.00 

iiliiSi 

siiifi 

13 

>5,241100 

G-1284 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE : 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CVWV/AMS 


BLDG:  7485 
■  Building  UA:| 


BUILDING  NAME:  BOWLING  ALLEY 


6,305 


CONDITIONED  SOFT: 


36,966 


1 

w 

1 

m 

GTiK 

System  Type: 

11  I 

System  Name: 

Variable  Air  Volume  air  handling  unit  I 

System  Number: 

AHU-2  j 

iCatagory  Number:  Construction: 


Use: 


'Occupancy  HRS: 


Occupancy  Days: 


19|BRICKANDCMU 


BOWLING  ALLEY 


10800-2400 


iM-F;  SAT-SUN 


Weeks  of  Winter: I 

32 

Weeks  of  Summer:: 

20 

SYSTEM  OPERAfiNGSCHEDUbE 

§\ 

SUN: 

r<->v,s 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

!  12 

9 

9 

9 

9 

9 

9 

REQSTOP: 

22  : 

24 

24 

24 

24 

_ 2 

2 

Motor  HP: 

10.00 

HP  Effic: 

0.86 

Load  Factor: 

0.80 

CFM-HTG: 

10,000 

CFM-CLG: 

10,000 

%OA:: 

10% 

YoArea: 

46% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

PoURSlILcULAliONS 

‘ >  i'  '^1"  - '  ' 

REQUIRED  PRESENT 

IHRT^R 

MRfYR 

CLG  HRS  ON:; 

1,120  3,360 

HTG  HRS  ON: 

1,792  5,376 

H/C  HRS  ON: 

2,920  8.760 

CLG  HRS  SAVED:; 

2,240 

HTG  HRS  SAVED: 

3,584 

C/H  HRS  SAVED: 

5,840 

asSai^iHi 


HOAUHC: 

22.3 

HOAUH: 

35.8 

COAUHC: 

0.000251 

COAUC: 

0.000665; 

HOAOHC: 

25.5 

HOAOH: 

41 

COAOHC: 

0.000793 

COAOC: 

0.0021 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000076 

ECHC: 

0.0000287 

NSUCHC: 

0.000999 

NSUCC: 

0.00264 

DDCCHC: 

0.000147 

DDCCC: 

0.000389 

NSC: 

58000 

DDCH: 

60400 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1285 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-0-0033 


EMC  NO: 
DATE: 


1406-001 
1 6-Sep-95 


LOCATION:  FT.  RILEY,  KS 

PREPARED  BY:  AJN/CWW/AMS 

BLDG:  7485 

BUILDING  NAME:  BOWLING  ALLEY 

iSystem  Type: 

|11 

jSystem  Name: 

Variable  Air  Volume  air  handling  unit 

System  Number: 

iAHU-2 

\ 

Schedule  STASP 

0.00 

42,087.191 

130.23; 

Opt  ST/SP 

0.00- 

2,121.49 

0.00; 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

14.19 

0.00 

0.00 

Night  Setback 

0.00 

58,341.60 

168.22 

Sub  Total 

14.19 

102,550.28 

298.45 

Economizer 

0.00, 

838.04 

0.00 

Ventilation/Recirculation 

0.00 

76.55 

6.80 

DDC  Control  0  00 

175.18 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

5.00 

^OTAL  . 

■  r  T-' 14.1®' :• 

,  '  107,75^ 

32 

33 

36 

40 


Scheduled  start/stop  control  -  AHU; 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

Direct  digital  control  -  VAV  AHU  0 

Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 

Outside  air  damper  economizer  0 

control  -  AHU 

Maintenance  (filter)  alarm  -  AHU  0 

5' jrolALrv-  .'1^,^ 


3 

1 

0 

0 


0 

0 

0 

1 


-.'Sr' 


$348.00 


11  $3,695.00 

0  $272.00 

2  $399.00 

0  $112.00 

14  $4,826.00 


G-1286 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION :  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW/AMS 


Motor  HP: 

3.00 

HP  Effic: 

0.79 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

6% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

2,000,000 

BLR  CAP  OUTPUT  (BTUH): 

1,600,000 

m/YR  HR/YR 


CLG  HRS  ON: 

1,120 

3,360 

HTG  HRS  ON: 

1,792; 

5,376 

H/C  HRS  ON: 

2,920 

8,760 

CLG  HRS  SAVED:  2.240 

HTG  HRS  SAVED:  3,584 


C/H  HRS  SAVED:  5.840 


HOAUHC: 

22.3 

HOAUH: 

35.8 

COAUHC: 

0.000251 

COAUC: 

0.000665 

HOAOHC: 

25.5 

HOAOH: 

41 

COAOHC: 

0.000793 

COAOC: 

0.0021 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000076 

ECHC: 

0.0000287 

NSUCHC: 

0.000999 

NSUCC: 

0.00264 

DDCCHC: 

0.000147 

DDCCC: 

0.000389 

NSC: 

58000 

DDCH: 

60400 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR:i 

5.67 

G-1287 


EMC  ENGINEERS,  INC. 

PROJECT  NAME.  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 


EMC  NO:  1406-001 


CLIENT  CNTRCT  #:  DACA  01-94-D-0033 

LOCATION:  FT.  RILEY,  KS 

DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW/AMS 

BLDG:  7485 

BUILDING  NAME: 

BOWLING  ALLEY 

CALCOLa- 

.  ■  ■ 

"S'"' 

[System  Type: 

l1 

jsystem  Name: 

jSmall  hot  water  boiler 

System  Number: 

jBLR-l 

Schedule  ST/SP 

0.00! 

8,122.52' 

0.0(? 

! 

Opt  ST/SP 

O.OOj 

691.23 

0.00 

Duty  Cycle 

0.00 

0.00 

o.oo; 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.(X) 

Sub  Total 

0.00 

8,813.75 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

11.34 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

■-  ;  ■  8.00S 

8,813.75f 

•  AM 

iinsfcro"' 

vj#'- 'Jr 

[-'COST  •'  ; 

1 

Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

2 

0 

0  0 

$277.00 

2 

Hot  water  reset  -  HW  Boiler 

0 

0 

0  3 

$836.00 

4 

Alarms  -  HW  Boiler 

0 

0 

2  0 

$330.00 

i:C;> 

■9  ,3,-'  9 

$1,443.00 

G-1288 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE; 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW/AMS 


BLDG:  7485 


BUILDING  NAME:  BOWLING  ALLEY 


r 


Building  UA: 


6,305; 


CONDITIONED  SQFT:| 


36,966 


System  Type:|8 


System  Name:Air  cooled  DX  compressor 


System  Number:  CH-1 


IM-F;  SAT-SUN 


I 

Weeks  of  Winter: 

32| 

Weeks  of  Summer: | 

2o: 

^sunT''^ 

MON: 

fuE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  ! 

O! 

0: 

; _  0 

0 

0 

0 

0 

PRES  STOP:  [ 

24 

24i 

24 

_ 24 

24 

24 

REQ  START:  [ 

12 

1  9^ 

9 

9 

9  ] 

_ 9 

_ 

REQSTOP:  " 

22 

j  24 

24 

_ 24 

__  _ 

2 

2 

Motor  HP: 

0.00 

HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

0, 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS):| 

. . ^ 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 


REQUIRED  IPRESENT 

HRIYR  HRA^R 

CLG  HRS  ON 

1,120  3,360 

HTG  HRS  ON 

1,792  5,376 

H/C  HRS  ON 

;  2,920|  8,760 

CLG  HRS  SAVED 

2,240 

HTG  HRS  SAVED 

3,584| 

C/H  HRS  SAVED 

5,840 

HOAUHC: 

22.3 

HOAUH: 

35.8 

COAUHC: 

0.000251 

COAUC:: 

0.000665 

HOAOHC: 

25.5 

HOAOH: 

41 

COAOHC: 

0.000793 

COAOC: 

0.0021 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000076 

ECHC: 

0.0000287 

NSUCHC:: 

0.000999 

NSUCC: 

0.00264 

DDCCHC: 

0.000147 

DDCCC:; 

0.000389 

NSC:I 

58000 

DDCH: 

60400 

OPT: 

305 

CHWR:; 

17.5 

CNWR:, 

0 

OAR: 

5.67 

G-1289 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW/AMS 


BLDG:  7485 

BUILDING  NAME:  BOWLING  ALLEY 

System  Type: 

|8  ; 

ISystem  Name: 

[Air  cooled  DX  compressor 

[System  Number: 

CH-1 

mmmmm 

Schedule  ST/SP 

0.00 

.001 

o.obl 

Opt  ST/SP 

0.00 

0.00| 

o.ooj 

Duty  Cycle 

0.00 

0.00 

0.00: 

Demand  Limit 

0.00 

0.00' 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00' 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0-00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

1,050.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

50.49 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

h  TOTAL  - 

o.O05?v' 

Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


.  0  $243.00 


G-1290 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CVWV/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG: 

7485 

BUILDING  NAME: 

BOWLING  ALLEY 

Building  UA: 

6,305; 

CONDITIONED  SOFT:! 

36,966 

^ _ _ _ 

_ 

SYTEI 

j 

System  Type:  8 

! 

1 

1 

System  Name: 

Air  cooled  DX  compressor 

I 

System  Number: |CH-2 

pYPIC 

l^lH 

jCatagory  Number: 

Construction: 

Use: 

lOccupancy  HRS: 

Occupancy  Days: 

19BRICKANDCMU 

_ L _ _ _ _ 

BOWLING  ALLEY 

:0800-2400 

jM-F;  SAT-SUN 

I 

Weeks  of  Winter: 

32 

Weeks  of  Summer:! 

20 

jysflMOPiRAinN^scHiDuLr 


SUN:  MON:  TUE: 


WED: 


THUR: 


FRI: 


SAT: 


PRES  START:  ^ 

0 

0  i 

0 

0 

0 

0 

0 

PRES  STOP:  [ 

24 

24 

24 

24 

24; 

~~24  ^ 

24 

REQ  START: 

12 

9 

9 

9 

_ _9 _ 

_ 9 

9 

REQSTOP:  [ 

22 

24  L 

24 

24  ” 

2  “ 

2 

,Vr 

Motor  HP: 

0-00 

HP  Effic: 

0.64 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

CHILLER  CAP  (TONS):  . 

KW-TON: 

1.10 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

HOURS  CAtCOLATIONS? 

IrEQUIRED  PRESENT 

iHRrrR  HRTTR 

CLG  HRS  ON 

1,120  3,360 

HTG  HRS  ON 

1,792  5,376 

H/C  HRS  ON 

2,920  8,760 

CLG  HRS  SAVED 

2,240 

HTG  HRS  SAVED 

3,584 

C/H  HRS  SAVED 

5,840 

HOAUHC: 

22.3 

HOAUH: 

35.8 

COAUHC: 

0.000251 

COAUC: 

0.000665 

HOAOHC: 

25.5 

HOAOH: 

41 

COAOHC: 

0.000793 

COAOC: 

0.0021 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000076 

ECHC: 

0.0000287 

NSUCHC: 

0.000999 

NSUCC: 

0.00264 

DDCCHC: 

0.000147 

DDCCC: 

0.000389 

NSC: 

58000 

DDCH: 

60400 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  16-Sep-95 


LOCATION:  FT.  RILEY.  KS 

PREPARED  BY:  AJN/CVWV/AMS 

BLDG:  7485 

BUILDING  NAME:  BOWLING  ALLEY 

:^NEisY^LCUlAflON:SUMl^^  ;--r  k- 

System  Type: 

8 

System  Name: 

Air  cooled  DX  compressor 

System  Number: 

CH-2  ! 

i&mmmA. 

Schedule  ST/SPj 

0.00! 

M 

0.00; 

Opt  STASP 

o.oo! 

0.00 

0.00; 

Duty  Cycle! 

0.00 

0.00 

o.oo! 

Demand  Limit 

0.00 

0.00 

0.00; 

Night  Setback 

0.00' 

0.00 

0.00 

Sub  Total 

o.oo; 

0.00 

0.00 

Economizer 

o.oo; 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

490.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

23.56 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

;  23.51^  k; 

S'f f ■  ;3-w: 

I  UMCS 
^UNCTN: 

I  NO.^- 


'  I '  ^  . 

'CMcs'^APPLiCATroW'-:’  -'"if 
"  '  -  ;  '  ,  '  poiNi^S: 


"SS'.': 


JPOIN'FS 


I^IISTS 


17  Scheduled  start/stop  control  -  DX 
Compressor;  Optimum  start/stop 
control  -  DX  Compressor;  Demand 
limiting  -  DX  Compressor 


1 


$243.00 


,>  '  .j!,y oi.s'i  i.  ■« 


k'st.W^K  jSi^skst'A'v '' ' '  V 


G-1292 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/CWW/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7485 


Building  UA:| 


BUILDING  NAME:  BOWLING  ALLEY 

!  CONDITIONED  SOFT: 


System  Type: 

21 

System  Name: 

HW  Unit  heater 

System  Number: 

UH-1 

Catagory  Number:  Construction: 

19|brickand  CMU 


Weeks  of  Winter:! 

1 

32; 

Weeks  of  Summer:! 

20 

|Use: 

iBOWLING  ALLEY 


Occupancy  HRS: 
0800-2400 


Occupancy  Days: 
iM-F;  SAT-SUN 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

_  0 

0 

0 

PRES  STOP: 

24 

24 

i  24 

_ 24 

24 

24 

24 

REQ  START: 

12 

9: 

1  9 

'  9 

9 

_ 9 

9 

REQ  STOP: 

22 

24 

24 

24 

24 

2 

2 

Motor  HP: 
HP  Effic:; 
Load  Factor: 
CpM-HTG: 
CFM-CLG: 
VoPaT 
%Area: 

CHILLER  CAP  (TONS): 
~  TwTON: 

BLR  CAP  INPUT  (BTUH): 
^LR  CAP  OUTPUT  (BTUH): 


REQUIRED 

MR/YR 


PRESENT 

MR/YR 


CLG  HRS  ON: 

1,120 

3,360 

HTG  HRS  ON: 

1,792 

5,37^ 

H/C  HRS  ON: 

!  2,920 

8,760 

CLG  HRS  SAVED:; 

2,240 

HTG  HRS  SAVED:! 

3,584 

C/H  HRS  SAVED: 

5,840 

HOAUHC: 

22.3 

HOAUH: 

35.8 

COAUHC: 

0.000251 

COAUC: 

0.000665 

HOAOHC: 

25.5 

HOAOH: 

41 

COAOHC: 

0.000793 

COAOC: 

0.0021 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000076 

ECHC: 

0.0000287 

NSUCHC: 

0.000999 

NSUCC: 

0.00264 

DDCCHC: 

0.000147 

DDCCC: 

0.000389 

NSC: 

58000 

DDCH: 

60400 

OPT:! 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1293 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW/AMS 


BLDG:  7485 

BUILDING  NAME: 

BOWLING  ALLEY 

##|€#iS«3Y.eAtC.ULATl©N SUMMARW:^- - : M 

System  Type: 

21 

System  Name: 

HW  Unit  heater 

System  Number: 

UH-1 

^;jfFU|y 

'^JuEJEmXoL  0  - 

1.: 

JMBtU/yr  l  |  -  mm 

Schedule  ST/SP| 

o.oot 

822.67 

6.00; 

Opt  ST/SP; 

0.00 

70.01 

o.oo; 

Duty  Cycle 

o.oo' 

0.00 

o.oo; 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

14.63 

Sub  Total 

0.00 

892.68 

14.63 

Economizer 

o.oo: 

0.00 

0.00 

Ventilation/Recircutation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

/ 

0.00 

TOTALS 

"  ~  ''-'J '  - ;  \ 

^-892.88} 

'  1443i  ,  „  ;  > 

0.00 

It'^UMCS-^ 

jmnWI 

PImlSS' 

POINT  AND  COST  SUMItiAIW  . , 

: wf  ■  If  'ififf ; 

&']poiN're'v-,jpoiiNTs>i;if^ 

20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


$1,213.00 


TOTAL: 


G-1294 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7485 


Building  UA:j 


BUILDING  NAME:  BOWLING  ALLEY 

"6^  CONDITIONED  SQFT:| 


36,966 


System  Type:  21 _ 

System  Name:  HW  Unit  heater 
System  Number:  UH-2 


[Catagory  Number:  Construction: 
i  ""  19  BRICK  AND  CMU 

Weeks  of  Winter:; 

!  Weeks  of  Summer: 


!Use:  ^Occ^panc^"!^^ 

BOWLING  ALLEY  0800-2400 


ili’.;-:  y  -  -  'V :  b-.;  'V '  %  ■*:  •  v: 


Occupancy  Days: 
M-F;  SAT-SUN 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24, 

24 

24 

24 

24 

_ 2A 

_ 24 

REQ  START: 

12 

9 

9 

.__9 

““  9 

9 

REQ  STOP: 

22 

24 

24 

24 

24 

2 

2 

Motor  HP: 
_  HP  Effic:: 

Load  Factor: 

“  cfmwgT 

CFM-CLG: 

%Area: 

cTulIeR  CAP  (TONS): 

KW-TON: 

““  bLr  cap  input  (BTUH): 
BLR  CAP^UTPUT  (BTUH): 


HRA^R 

iHR/YR 

CLG  HRS  ON: 

1,120 

3,360 

HTG  HRS  ON:: 

1,792 

5,376: 

H/C  HRS  ON: 

2,920 

8,760 

CLG  HRS  SAVED: 

2,240 

HTG  HRS  SAVED: 

3,584 

C/H  HRS  SAVED: 

5,840 

HOAUHC: 

22.3 

HOAUH: 

35.8 

COAUHC: 

0.000251 

COAUC: 

0.000665 

HOAOHC:i 

25.5 

HOAOH: 

41 

COAOHC: 

0.000793 

COAOC: 

0.0021 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000076 

ECHC: 

0.0000287 

NSUCHC: 

0.000999 

NSUCC: 

0.00264 

DDCCHC: 

0.000147 

DDCCC: 

0.000389 

NSC: 

58000 

DDCH: 

60400 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1295 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CVWV/AMS 


BLDG:  7485 


BUILDING  NAME:  BOWLING  ALLEY 

IWOTiMriiNlMilRy 


System  Type: 

!21 

ISystem  Name: 

jHW  Unit  heater 

[System  Number: 

iUH-2 

s.  •fe'  4,,  ry  mI'v 


Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  n 


»2.«8: 


.-,14.831 


Opt  stasp: 

0.00 

70.01 ; 

o.ool 

Duty  Cycle 

0.00 

0.00; 

0.00 

Demand  Limit 

0.00^ 

0.00 

0.00 

Night  Setback 

o.oo; 

0.00 

14.63 

Sub  Total 

0.00 

892.08 

14.63 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

OM 

~oToo 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00' 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop  • 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


$1,213.00 


G-1296 


BUILDING  7500 

VEHICLE  MAINTENANCE  SHOP  ORG 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7500 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 


9.707 


CONDITIONED  SOFT: 


22,325: 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit  | 

System  Number: 

AHU-1  i 

L^/firSs 

Catagory  Number: 

Construction: 

jUse: 

Occupancy  HRS: 

Occupancy  Days: 

13|METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800 

iM-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

^YSTEWOf»iR 

ATINOSC 

Hiiwi 

---7- 

~  ~~  ■  ‘"j-”  " 

SUN: 

MON: 

'tUE:’ 

V\^b:  THUR^^ 

FRI: 

''SAT: 

PRES  START: 

0 

0 

0 

0  0 

0 

: _ 0 

PRES  STOP: 

24 

24  , 

24 

24  24 

24 

24 

REQ  START: 

0 

9:  1 

9 

9  ^  7 

9 

0 

REQ  STOP: 

0 

18 

18 

18  15 

18 

0 

Motor  HP:: 


HP  Effic: 
Load  Factor: 


CFM-HTG: 

___ 

_  %OA~: 

%Area: 

c^hFller  CA^(T0N^ 

KW-TON: 
BLR  CAP  Input  (BTUH): 
BLR  CAP  OUTPUf“{BtlJH[:' 


100 

0.69 

0.80 

’^00 

6 

^5% 

”7% 

o" 

0.00 

0 

'd 


REQUIRED  PRESENT 

HRnrR  IHIVYR 

CLG  HRS  ON 

880  3,360 

HTG  HRS  ON 

1,408  5,376 

H/C  HRS  ON 

2,294  8,760 

CLG  HRS  SAVED 

2,480 

HTG  HRS  SAVED 

3,968 

C/H  HRS  SAVED 

6,466 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT:! 

305 

CHWR: 

17.5 

CNWR: 

6 

OAR: 

5.67 

G-1297 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


BLDG:  7500 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


System  Type: 

i15 

! 

System  Name: 

|Smali  Single  Zone  air  handling  unit 

I 

System  Number: 

AHU-1 

Schedule  ST/SP 

o.oo! 

3,422.11  i 

0.00 

Opt  SJtSP 

0.00 

263.04 

0.00 

Duty  Cycle; 

0.00 

0.00; 

0.00 

Demand  Limit 

0.00; 

0.00 

0.00 

Night  Setback; 

0.00 

0.00 

64.08; 

Sub  Total 

0.00 

3,685.15 

64.08 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

27.59 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

o.ob 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

V'  TOTAL  I 


3,685;1&'. 


mmm 

18 


WPICIl  SYSflMraNf  A 


UMCS  APPIJCAltON 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


COCT 


$348.00 


$1,097.00 

$272.00 

$399.00 


TOI'At: 


$2,116.00 


G-1298 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY : 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


INPUTS  - 

Motor  HP: 

^  0.50 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

1,800 

CFM-CLG: 

0 

%OA: 

15% 

%Area: 

5% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

'  BLR  CAP  OUTPUT  (BTUH): 

0 

pcBjMfcALCOOffibNS 

Hill 

53'>!v 

REQUIRED  PRESENT 

jHRA^R 

HR^TR 

CLG  HRS  ON: 

880: 

3,360 

HTG  HRS  ON: 

1,408; 

5,376 

H/C  HRS  ON:: 

2,294 

8,760 

CLG  HRS  SAVED: 

2.480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1299 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7500 

iSil 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


System  Type: 

|15 

ISystem  Name: 

Small  Single  Zone  air  handling  unit  i 

System  Number: 

AHU-2 

I  Schedule  ST/SP' 

o.ob 

1.794.02i 

*  I  _ — 

0.00: 

Opt  ST/SP; 

0.00 

137.90^ 

o.oo; 

Duty  Cycle 

0.00 

0.00 

o.oo; 

Demand  Limit; 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00; 

45.77: 

Sub  Total 

0.00 

1,931.91 

45.77 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

19.71 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

1.-  . 

p 'Si  I  '-il  ■ 


Sl^?f 


18 

27 

33 

36 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


1 


0 

0 


0 


2 

1 


0 


0 

0 


1 


$348.00 


$1,097.00 

$272.00 

$399.00 


$2,116.00 


G-1300 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  JM/AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7500  BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 

9,707  CONDITIONED  SOFT::  22,325 

System  Type: 

15  j 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-3 

iCatagory  Number: 

Construction: 

'Use: 

Occupancy  HRS: 

lOccupancy  Days: 

13 

METAL  PANEL  AND  CMU 

VEH  MAIN!  SHOP 

i0700-1800 

SM-F 

Weeks  of  Winter:| 

32 

Weeks  of  Summer:! 

; _  _ 1 _ 

20 

r:  ^  ' 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  i 

0, 

0  : 

0 

_ g 

_ g 

0 

0 

PRES  STOP:  " 

24^ 

24 

24 

24 

24 

24 

REQ  START:  : 

0 

9 

9 

9 

7 

9 

'  d 

REQSTOP: 

0 

18 

18 

"18 

15 

18 

0 

Motor  HP: 

0.50 

HP  Effic:: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

1,800 

CFM-CLG: 

0 

%OA: 

15% 

%Area: 

5% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

BdURiCALCUtAflONS 

V 

REQUIRED 

PRESENT 

HRA^R 

HRfYR 

CLG  HRS  ON: 

880 

3,360 

HTG  HRS  ON: 

1,408 

5,376 

H/CHRSON: 

2,294 

8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

fcONSTANtS^vX-r^l^T: 

HOAUHC:! 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC:; 

0.000105 

NSUCC:' 

0.000278 

DDCCHC:| 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH:: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1301 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  7500 


jL  -vj- 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

iiiMiGC^ALCUMt(PNlS.UM^  ■ 


System  Type: 

|15 

jSystem  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

^HU-3 

iSE-HMOJaiJS;;.; 

■’ 'I"/' . 

!  Schedule  ST/SF 

*\  0.00 

1, 794.021 

o.oo- 

I  OptSTASP  0.00 

0.00 

S  Duty  Cycle  0.00 

0.00: 

0.00: 

Demand  Limit  0.00 

0.00 

0.00 

Night  Setback  0.00 

0.00 

45.77, 

Sub  Total 

0.00 

1,931.91 

45.771 

Economizer  0.00 

0.00 

0.00 

Ventilation/Recirculatiori 

0.00 

0.00 

0.00 

DDC  Contro 

0.00 

0.00 

l97i~ 

HW  OA  Reset  0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

o.oo" 

0.00 

Condenser  Water  Reset  0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

1  :  :  TOTAL 

fOMCSV- 

ixilNCIN 


AO 


POINTS  ,  POINTS'  POINTS 


18 


27 

33 

36 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


Outside  air  damper  economizer 
control  -  AHU 


0 

0 


0 


2 

1 


1  - 


0 


0 

0 


1 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 


e  '  ^ 


G-1302 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7500 

BUILDING  NAME: 

VEH  MNT  SHOP  ORG 

Building  UA: 

9,707  r 

CONDITIONED  SOFT: 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-4 

Catagory  Number  Construction: 

lUse: 

Occupancy  HRS: 

Occupancy  Days: 

1 3  METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

10700-1800 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

gTgWOPgR/ 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI:  SAT: 

PRES  START: 

0| 

!  0 

0 

0 

0 

O!  '  0 

PRES  STOP: 

24 

24l  [[ 

24 

24  24; 

REQ  START: 

0, 

9 

9 

9 

7 

9  0 

REQ  STOP: 

0 

18 

]b 

18 

18  0 

V  1:1 

Motor  HP: 
HPEf^ 
Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%OA: 
%Area: 

CHILLER  CAP  (TONS)? 

BLR  CAP  INPUT  (BTUH): 
BL^CAP  OUTPUT  (BTUH): 


■ 


REQUIRED  PRESENT 

HR^TR  iHRA^R 

CLG  HRS  ON: 

880 

3,360 

HTG  HRS  ON: 

1,408 

5,376 

H/C  HRS  ON: 

2,294 

8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED:; 

6,466 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC:| 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR; 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1303 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7500 

BUILDING  NAME: 

VEH  MNT  SHOP  ORG 

i.'"  . , 

tLCUtAT 

IQN;SUMMARY 

■'*  V  "J.l 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

jSystem  Number: 

AHU-4 

Schedule  ST/SP 

0.00| 

1,794.02; 

0.00! 

Opt  SVSP 

0.00 

137.90; 

o.oo: 

Duty  Cycle 

0.00 

0.00 

0.00 

_ _ 1 _ 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

45.77: 

_ ^ _ 

Sub  Total 

0.00 

1,931.91 

45.77 

Economizer 

0.00 

0.00 

0.00 

Ventitation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

19.71 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

“^Too““ 

Condenser  Water  Reset 

0.00 

6.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

i  TOTAL. 

:  ,8S/«7( 

1 8  Scheduled  start/stop  control  -  AHU; 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


0 

0 


2 

1 


0 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 


G-1304 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
JM/AJN/AMS 


BLDG:  7500 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA:I 


9,707S 


CONDITIONED  SOFT: 


22,325 


System  Type: 

15  I 

System  Name: 

Small  Single  Zone  air  handling  unit  | 

System  Number: 

AHU-5  I 

Category  Number: 

Construction: 

!Use: 

Occupancy  HRS: 

Occupancy  Days: 

L _ ^ 

METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

:0700-1800 

M-F 

Weeks  of  Winter: < 


32 


Weeks  of  Summer:! 


20 


fSIEMQPERATlNCSCHEM 


SUN:  MON: 


TUE:  WED:  THUR: 


FRI: 


SAT: 


PRES  START:  L 

0  i 

Oi 

0 

0 

0 

0 

0 

PRES  STOP:  T 

24  ! 

24 

24 

; _ 24 

_ 24  __ 

24  ^ 

24 

REQ  START:  [ 

0 

9 

9 

9 

9 

0 

REQSTOP:  [ 

0 

18 

18 

"l8 

ii 

0 

INPUTS 


Motor  HP: 


0.50 


HP  Effic: 


0.66 


Load  Factor: 


0.80 


CFM-HTG: 

2,200 

CFM-CLG: 

0 

%OA: 

15% 

%Area: 

6% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

itoURS  CAliCUtJ^TlbNS: 

PPiip! 

REQUIRED  PRESENT 

IHRATR 

IHR/YR 

CLG  HRS  ON: 

880 

3,360 

HTG  HRS  ON:; 

1,408 

5,376 

H/C  HRS  ON: 

2,294 

8,760 

CLG  HRS  SAVED: 

2.480 

HTG  HRS  SAVED:’ 

3,968 

C/H  HRS  SAVED: 

6,466 

ibi^NtS'V:-'S”iiy:y 

’  ;  r'" . : 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC:' 

0.000426 

NSC: 

94300 

DDCH; 

'  _  _ _ _ _  1 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1305 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  7500 


BUILDING  NAME;  VEH  MNT  SHOP  ORG 


ISystem  Type: 


!15 


jSystem  Name: 


;Small  Single  Zone  air  handling  unit 


'System  Number: 


^HU-5 


Economizer 


Ventilation/Recirculation 


DDC  Control 


HW  OA  l^eset 


Chilled  Water  Reset 


Condenser  Water  Reset 


Chiller  Demand  Limit 


Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 

~om 

o.oo' 


0.00 


0.00 


0.00 


0.00 

"o.oo* 

"o"oo"~ 


0.00 


0.00 


23.65 


0.00 


0.00 


0.00 


0.00 


3.00 


TOTAL 


a.00! 


3.00 


I 


27 

33 

36 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


0 

0 


0 

0 


3 

0 


TOTAL: 


o'  ‘  i®. 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-1306 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7500 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA:; 


9,707' 


CONDITIONED  SOFT:! 


22,325 


System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-6 

Catagory  Number:  jConstruction; 

lUse:  Occupancy  HRS: 

Occupancy  Days: 

|VEH  MAINT  SHOP 


:0700-1800 


M-F 


Weeks  of  Winter:! 


32 


Weeks  of  Summer: 


20 


^srm  O^ERAtlNG^SCHEI?yl£fe 

'j  “c,i; - '' ' 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

_ ^ 

0 

0 

0 

0, 

PRES  STOP: 

24 

24 

24 

24 

■ _ 24 

24 

24 

REQ  START: 

0 

9 

9 

9 

7 

9 

0 

REQSTOP: 

0 

18 

18 

Ts 

15 

18  ^ 

0 

irnrniwMmmmm 

Motor  HP: 

1.50 

HP  Effic: 

0.74 

Load  Factor: 

0.80 

CFM-HTG: 

4,600 

CFM-CLG: 

0 

%OA: 

15% 

%Area: 

13% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH):  0 


w,  w  ,  kV-'O- -- 

i 

REQUIRED  PRESENT 
HWYR  HRA^R 

CLG  HRS  ON: 

,  880;  3,360 

HTG  HRS  ON: 

1,408|  5,376 

H/C  HRS  ON: 

1  2,294  8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

Mnstants 

*  '  i' VC'  ' 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

o” 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

6 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  7500 

BUILDING  NAME: 

VEH  MNT  SHOP  ORG 

ALOai^ll 

i 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-6 

\ 

.fMSr  -m-r- 

Schedute  ST/SP 

0.00! 

4,800.21 

0.00 

OptST/SP 

0.00, 

368.97, 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

119.00 

Sub  Total 

0.00 

5,169.18 

119.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

51.23 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

TOTAL 

6;i69.1«{  i 

,,r-;  /fj'r:-,.  i7o.S3f;; 

^-::p  '  3*00 

pflCAt  SffTEM  POINT  AND  COST  SUMMARY, 

llir 

Ip 

ipUNCm-- 'UMGS 

AO, 

COST  • 

■tffOMTS 

POINTS 

1 8  Scheduled  start/stop  control  -  AHU 

1 

0 

0  1 

$348.00 

Optimum  start/stop  -  AHU;  Demand 

limiting  -  AHU;  Duty  Cycling  -  AHU 

1 

Night  setback 

-AHU 

27  Direct  digital  control  -  Small  SZ  AHU  0 

2 

0  3 

$1,097.00 

33  Outside  air  damper  ventilation  and 

0 

1 

0  0 

$272.00 

recirculation  control  -  AHU 

36  Outside  air  damper  economizer 

0 

0 

0  2 

$399,00 

control  -  AHU 

G-1308 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7500 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA:j 


9,707: 


CONDITIONED  SOFT; 


22.325; 


System  Type: 

16  1 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

MAU-1  i 

1 

Catagory  Number: 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

I  14|METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

10700-1800 

M-F 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


iYSfiSI^ER 

StiNGsi 

JHiDUi 

tO.' 

WED: 

THUR:" 

■:h;m  v 

FRI: 

SAT: 

SUN: 

MON: 

Tuir 

PRES  START: 

!  o: 

0 

0 

_ a 

0 

0 

0 

PRES  STOP: 

24: 

24 

_ 24 

_ 24 

_ ^ 

_ 24 

24! 

REQ  START: 

0 

9 

-I  ”l  ' 

i 

0 

REQ  STOP: 

i _ 0 

18 

~~  T8 

_ 18 

18 

0 

HP  Effic:' 

0.78 

Load  Factor: 

0.80 

CFM-HTG: 

4,120 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

5% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

"o.oo 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

IOiRS<^ULATIONS. 


REQUIRED  PRESENT 
HRIYR  IHRATR 

CLG  HRS  ON:!  880  3,360 

HTG  HRS  ON:  1,408  ^^^’6 

H/C  HRS  ON:  2,294  8,760” 


CLG  HRS  SAVED:  2,480 

HTG  HRS  SAVED:  3,968 

C/H  HRS  SAVED:  6,466 


constants:'-^':'"*' 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.0000199 

DDCCC: 

0.0000526 

NSC:; 

0 

DDCH: 

64800 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G‘1309 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  7500 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


^mmmm 

■  ■  '  ’  '  ■"  . . .  ‘  ■ 

System  Type: 

16 

iSystem  Name: 

Heating  and  Ventilating  Unit 

jSystem  Number: 

MAU-1 

j  Schedule  ST/SP 

0.00 

6,072.06 

b.ob 

Opt  ST/SP 

0.00 

466.73 

0.00 

i  Duty  Cycle 

0.00 

0.00 

0.00; 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

6,538.79 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

31.45 

HW  OA  Reset 

0.00 

0.00 

o.oo; 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

o.bo 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

[■  .....y  k.LTOTAyiiL-j 

-  J  6,538.79i 

-  a-oo 

iiiiiBitiiKiiii 


m 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


30 

33 


0 

0 


0 

0 


..  1 . 


y-.'  0 


3 

0 


$348.00 


$813.00 

$272.00 


^1,431(^5 


G-1310 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JM/AJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7500 


Building  UA: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 
9,7071  I  CONDITIONED  SOFT:: 


System  Type:  16 

System  Name:  Heating  and  Ventilating  Unit  I 

System  Number:  MAU-2  ! 


Catagory  Number:  Construction:  lUse: 

:  14[mETAL  PANEL  AND  CMU  VEH  MAINT  SHOF 

Weeks  of  Winter: j  3^ 

Weeks  of  Summer:!  20 


se:  iOccupancy  HRS:  {Occupancy  Days: 

EH  MAINT  SHOP  107^0-1800  ^ 


SUN: 

MON: 

fuE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

i  0^ 

0 

0 

0 

O' 

0 

PRES  STOP: 

2A 

24 

24 

24 

24 

^^4 

REQ  START: 

0 

9 

9 

9 

7 

9 

0 

REQ  STOP: 

0 

18 

18 

18 

18 

0 

Motor  HP: 

2.00 

HP  Effic: 

0.78 

Load  Factor: 

0.80 

CFM-HTG: 

4,120 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

5% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 
¥LR"C^^OUfPUT  (BTUH)T 


REQUIRED  PRESENT 
HR/YR  HR/YR 


CLG  HRS  ON: 
HTGHRSON: 
H/CHRS  ON: 


CLG  HRS  SAVED:| 

2,480: 

HTG  HRS  SAVED:; 

3,968 

C/H  HRS  SAVED: 

6,466 

HOAUHC 
HOAUH 
COAUHC 
COAUC 
HOAOHC 
HOAOH 
COAOHC 
COAOC 
DC  DUTY 
DC  DEMAND 
“  ECC 

ECHC 
NSUCHC 

NSTi^~ 

DDCCHC 

DDCCC 

NSC 

DDCH 

O^ 

CHWR 

CNWR 


0 

0 

_  _ 

p 

0 

~~~~0 

0 

”d 

0.17 

^~dri7 

"d 

_______ 

_____  _ 

0.0000199 

0.0000526 

64800 

ZI 

175 
^  0 
5.67 


G‘1311 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  7500 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


iSystem  Type: 


|16 


System  Name: 

iHeating  and  Ventilating  Unit 

ISystem  Number: 

!MAU-2 

_ .  I . -  _ _ _ _ _ _ _ _ _ _ _ _ 

Schedule  ST/SP 

0.00 

6,072.06 

o.oo; 

OptST/SPi 

0.00; 

466.73, 

0.00 

Duty  Cycle 

0.00 

0-00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00^ 

Sub  Total 

0.00 

6,538.79 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventiiation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

31.45 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

b  TOTALv 

/  =0.00}:  '  - 

-  3.00 

-  y  .  UMCS  APPLICATION  V‘ 

^  -  - . ^ 

‘IP': 


DO.Lr#' AO"  ' 


ypOINfSj 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


1 


0 

0 


0 

0 


1 


3 

0 


$348.00 


$813.00 

$272.00 


-7 

*  "a  "  ,>  '* 

.a.-,  £' . "  :  3r'.f i 


TOTAL: 


G-1312 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7500 


Building  UA: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 
9,707  I  CONDITIONED  SQFTV 


System  Type:|l6  | 

System  Name:  Heating  and  Ventilating  Unit  I 

System  Number  MAU*3  | 


Catagory  Number:  Construction: 

jUse: 

{occupancy  HRS: 

Occupancy  Days: 

ujWETAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

10700-1800 

|M-F 

Weeks  of  Winter: 
Weeks  of  Summer: 


mmmmm 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

_ 24 

24 

24 

24 

24 

REQ  START: 

0 

9 

9 

9 

7 

_ 9 

0 

REQ  STOP: 

0 

18 

18 

18 

15 

18 

0 

Motor  HP: 

HP  Effic: 

Load  Factor: 

CFM-HTG:  ~  1 

C^CLG:  —  - 

"  %OA:  ' 

%Area: 

(TONS): 

KW-TON: 

BLR  CAP  INPUT  (BTUH): 

^LR  CAP  OUTPUT  (BTUH): 


CLG  HRS  ON: 
HTG  HRS  ON:' 
“Ti7c  HRS  ON:i 


D.  PRESENT 
iHR/YR 

880  3,360 


CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVEDii 

3,968 

C/H  HRS  SAVED:| 

6,466 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC; 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC:| 

0 

DDCCHC: 

0.0000199 

DDCCC: 

0.0000526 

NSC: 

0 

DDCH: 

64800 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1313 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  7500 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


‘System  Type: 

i16 

jSystem  Name: 

Heating  and  Ventilating  Unit 

jSystem  Number: 

|mAU-3 

! 

1  Schedule  ST^SP 

o.oo; 

21,372.77: 

0.00: 

OptST/SP 

0.00 

1,642.82 

0.00 

Duty  Cycle 

o.oo; 

0.00 

o.oo: 

Demand  Limit 

O.OOI 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00, 

Sub  Total 

0.00 

23,015.58 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0^00^ 

62.90 

HW  OA  Reset 

0.00 

~0^ 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

g  :  TOTAL  ^ 

■■so.opi 

■  23,015.5#;  ,  Wc  -  •:.s.00. 

30 

33 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


0 

0 


0 

0 


3 

0 


$348.00 


$813.00 

$272.00 


$1/«33.00 


G-1314 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY; 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG:  7500 


I  Building  UA: 

9,707| 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 
7^  I  CONDITIONED  SOFT:! 


System  Name:  Infrared  Radiant  Heaters 
System  Number:  RAD-1 


ICatagory  Number:  Construction: 

jUse: 

jOccupancy  HRS: 

jOccupancy  Days: 

13  METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

i0700-1800 

IM-F 

Weeks  of  Winter: 
Weeks  of  Summer:! 


SiMlEEBf 

CHEDU 

ygr'cr 

•  . 

:  .  .i.  >■'  it  V  V- 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

PRES  START: 

i  0! 

1  o: 

0 

0 

0 

0 

PRES  STOP: 

!  24! 

24 

24 

24 

24 

24 

REQ  START: 

1  0 

1  9 

>  9 

9 

_ 7  _ 

-g 

REQ  STOP: 

;  0, 

i  18 

_ 18 

_ 15 

18 

Motor  HP:^ 


HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

24% 

CHILLER  CAP  (TONS): 

0 

KW-TON:, 

0.00 

BLR  CAP  INPUT  (BTUH): 

’  0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED 

iHRA^R 


PRESENT 

mixE 


CLG  HRS  ON: 

880 

3,360 

HTG  HRS  ON: 

1.408! 

5,376 

H/C  HRS  ON: 

2,294 

8,760 

CLG  HRS  SAVED 

2,480 

HTG  HRS  SAVED 

3,968 

C/H  HRS  SAVED 

6,466; 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHO:: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1315 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  JM/AJN/AMS 


BLDG:  7500 


flSil:?: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


ISystem  Type: 

20 

'System  Name: 

Infrared  Radiant  Heaters 

iSystem  Number: 

RAD-1 

ii  :FUN(^Iimi  V 

S  :  smi 

Schedule  ST/SP 

[  0.00 

1 ,794.02; 

0.00 

OptST/SP 

:  0.00 

137.90! 

O.OOi 

Duty  Cycle 

0.00 

0.00 

0.00; 

Demand  Limit 

0.00 

o.oo; 

0.00 

Night  Setback 

0.00 

0.00 

219.69 

Sub  Total 

0.00 

1,931.91 

219.69 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

~  0.00 

0.00 

Remote  Monitoring, 

0.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

'  TOTAL  _  . 

o.ooj 

:-r  '1,931.91; 

'<5^  '  '  ' 

;0,90 

Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop  - 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


^CQS^II 


$1,213.00 


G-1316 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JM/AJN/AMS 


BLDG;  7500  BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 

9.707  I  CONDITIONED  SQFT:;  22,325 

::  '■“•TTr- 

I  System  Type: 

20 

I 

I 

i 

System  Name: 

Infrared  Radiant  Heaters 

I  System  Number: 

RAD-2 

^JU 

ICatagory  Number: 

Construction: 

Use; 

jOccupancy  HRS: 

jOccupancy  Days: 

13 

METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800 

iM-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer:! 

20 

SY^M  OPERATING  SCHEDUlM 

_,P<;AV 

T"*'  '!'p?5”i7  fiv'" 

“s:  "/>  s?'r  :"5":  ,*  f* ' 

"'Sri  a  2; 

^UN: 

m6n7  jUE: 

WED: 

;;;  V  A  , 

THUR: 

*>,*%  .  .I':'  s; 

FRI: 

'^’SAT:' 

PRES  START: 

o:  ^ 

0 

_0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

9; 

7.9 

9 

~~  j  — 

9 

0 

REQ  STOP: 

0  i 

18 

_ 18 

15 

18 

0 

Motor  HP: 


HPEffic: 


Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%OA: 
%Area: 

CHILLER  CAP  (TONSK 
KW-fON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  {BTUH)r 


0.33 

0^ 

0^ 

0 

'  0% 

0 

0.00“ 

"~0 


iTOURSMt^LATt) 

iS'i !  v'v^Ct  'i V  ' 

REQUIRED  PRESENT 

HR/YR 

HRA'R 

CLG  HRS  ON: 

880;  3,360 

HTG  HRS  ON: 

1,408!  5,376 

H/C  HRS  ON:; 

2,294  8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

^OiistANTS' 

:..'sv 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC:! 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1317 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JM/AJN/AMS 


System  Type: 

j20 

System  Name: 

jlnfrared  Radiant  Heaters 

i 

System  Number: 

jRAD-2 

^L.  . .  •  .  V  . 

Schedule  ST/SPI 

0.00; 

1,202.27 

o.ooi 

i  Opt  ST/SPr 

o.oo| 

92.41 

0.00: 

Duty  Cycle 

o.oo' 

0.00 

0.00 

Demand  Limit 

aoo^ 

0.00 

0.00, 

Night  Setback 

0.00 

0.00 

146.46 

Sub  Total 

0.00 

1,294.08 

146.46 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  keset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0~0Q 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

0.00 

f  "nr' 

{  146.4^- 

*  0.00 

Unitary  Equip;  Optimum  start/stop  • 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


G-1318 


BUILDING  7520 

VEHICLE  MAINTENANCE  SHOP  ORG 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT  RILEY,  KS  PREPARED  BY: 


BLDG:  7520 


Building  UA: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

11.789|  r  CONDITIONED  SQFT: 


System  Type:  1 5  " .  | 

System  Name:  Small  Single  Zone  air  handling  unit  ~~  H 

System  Number:|AHU-1  ! 


1406-001 

16-Sep-95 

JMAJN/AMS 


ENERGY  CALCULATION  PARAMETERS 


Catagory  Number:  jConstruction: 

13jMETAL  PANEL  AND  CMU" 

I _ Weeks  of  Winter:!  32; 

I  Weeks  of  Summer:!  20 


|Use:  Occupancy  HRS:  joccupancy  Days: 

ivEH  MAINT  SHOP  ^1700-1800 


VTINO? 

SUN: 

MON: 

TUE:' 

WED: 

THUR: 

FRI: 

-i  •Xstca 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

“  24 

24 

24 

24 

REQ  START: 

0 

: _ 

9 

7 

_ _ _9 

_ _ g 

REQ  STOP: 

0 

18 

_ m 

15 

HP  E~ffic: 
Load  Factor: 
CFM-HTG: 
CFM-CLG^ 
%OA: 
%Area: 

CHILLER  CAP  (TONS): 
~~~  KW-TON: 

BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BT UH)? 


REQUIRED 

iHRAHR 


PRESENT 

HWYR 


CLG  HRS  ON 

880  3,360 

HTG  HRS  ON 

1,408  5,376 

H/C  HRS  ON 

2,294  8,760 

CLG  HRS  SAVED 

2,480! 

HTG  HRS  SAVED 

3-^ 

C/H  HRS  SAVED 

6,466 

CON5TANTS:M«ISI3iiiiiSlg1ig 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5767 

G-1319 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN/AMS 


BLDG:  7520 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


System  Type: 


15 


System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-1 

Schedule  ST/SPi 

0.00 

3,422.11 

0.00 

Opt  STASP 

O.OOl 

263.04 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

77.82 

Sub  Total 

0.00 

3,685.15 

77.82 

Economizer 

0.00 

0.00 

0.00 

Ventitation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

33.50 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

'  "67oo 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 
_ and  Safety  Alarms 


-6M 


TOTAi. 


3.00 


1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 

;  ’  >'  a ,  ■  ■  -■  :  :-1xotalj^  . . 


2 

1 


0 

0 


3 

0 


iiilSiiii 


16. 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-1320 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JMAJN/AMS 


BLDG: 


7520 

Building  UA:| 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

11,789  CONDITIONED  SQI^ 


27,112: 


1 

System  Type: 

15  1 

System  Name: 

Small  Single  Zone  air  handling  unit  I 

System  Number: 

AHU-2  I 

aiNStNFORMAflOlsf'S:’^ 

Catagory  Number: 

jConstruction: 

Use: 

jOccupancy  HRS: 

Occupancy  Days: 

13  METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

10700-1800 

!M-F 

Weeks  of  Winter: I  32| 

Weeks  of  Summer:'  20 


PrsWMdPE^IBNd  SCHEDULE 

'  .  i  " 

SUN: 

MON:  TUE: 

WED:  THUR: 

FRI: 

SAT: 

PRES  START:  [ 

0 

0  0 

0  0 

0 

0 

PRES  STOP:  [ 

24: 

24  24 

24  24 

24 

24 

REQ  START:  [ 

0 

9  9 

9  7 

9 

0 

REQSTOP:  [ 

0 

1 _ J8  ' _ 18 

18  ~  15  ~ 

18 

0 

INPUTS  S;:  ■  rf.  --  ;  ■'  s"* 

Motor  HP: 

0.50 

HOAUHC: 

0 

HP  Effic:; 

0.66 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

1,800 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

30% 

HOAOH: 

0 

%Area: 

5% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC:! 

0.000105 

iOUll^KOXAllOMS: 

NSUCC:^ 

0.000278 

REQUIRED  iPRESENT 

DDCCHC: 

0.000161 

iHRATR 

IHRA^R 

DDCCC: 

0.000426 

CLG  HRS  ON: 

880;  3,360 

NSC:; 

94300 

HTG  HRS  ON: 

1,408;  5,376 

DDCH:; 

40600 

H/CHRSON: 

2,294  8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,480 

CNWR: 

0 

HTG  HRS  SAVED: 

3,968 

OAR: 

5.67 

C/H  HRS  SAVED: 

6,466 

G-1321 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN/AMS 


BLDG:  7520 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

iSystem  Type: 

15 

jSystem  Name: 

ISmall  Singfe  Zone  air  handling  unit  i 

jSystem  Number: 

jAHU-2 

mmm&mmm 

I  Schedule  ST/SP 

o.oo! 

1,794.02 

o.oo: 

Opt  ST/SP 

aoo| 

137.90 

0.00 

Duty  Cycle 

0.00^ 

0.00 

0.00’ 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

55.59 

Sub  Total 

0.00 

1,931.91 

55.59 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

23.93 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

o' CO 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

1  ’  -1 

1,991.91r.  V-. 

-  ■  “79.521  '  3.J» 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

27 

Direct  digital  control  -  Small  SZ  AHU 

0 

2 

0 

3 

$1,097.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

36 

Outside  air  damper  economizer 
control  -  AHU 

0 

0 

0 

2 

$399.00 

$2,116.00 

G-1322 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG;  7520 


BUILDING  NAME;  VEH  MNT  SHOP  ORG 


Building  UA:{ 


11,789; 


CONDITIONED  SOFT: 


27,112 


System  Type: 

15  ! 

System  Name; 

Small  Single  Zone  air  handling  unit 

System  Number:; 

AHU-3 

ICatagory  Number: 

Construction: 

Use: 

bccupancy  HRS: 

jOccupancy  Days: 

13 

METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

0700-1800 

iM-F 

Weeks  of  Wnterl  32; 

Weeks  of  Summer!  20; 


jySTlM^Pli^llNgSCHEDUiE  :: 

-5.r  rr'r"^.-'n 

WED: 

SUN:  ^  MON: 

TUE: 

THUR: 

FRI: 

SAT: 

PRES  START: 

Oi 

o:  : 

0 

o; 

0;  : 

0 

o; 

PRES  STOP:  ^ 

24 

24 

_ 24 

24 

_ ^ 

24 

24 

REDSTART:  " 

0 

9 

9 

9 

7 

9 

0 

REQSTOP:  [ 

0 

18 

18 

18 

_ 15 

18 

0 

'-1  ' 

Motor  HP: 

0.50 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

1,800 

CFM-CLG: 

0 

%OA: 

30% 

%Area: 

5% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

*0 

BLR  CAP  OUTPUT  (BTUH): 

"  d 

REQUIRED  PRESENT 

I  iHRrrR 

IHRA^R 

CLG  HRS  ON: 

880: 

3,360 

HTG  HRS  ON:: 

1,408 

5,376 

H/C  HRS  ON: 

2,294 

8,760 

CLG  HRS  SAVED: 

2,480; 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

coN$tANt$’ri:pry:"';l 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC:! 

0 

DC  DUTY:; 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

_ _  - .  i _ 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

i  OPT:: 

305 

CHWR: 

17.5 

CNWR:! 

0 

OAR:! 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN/AMS 


BLDG:  7520 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


ISystem  Type: 


115 


'System  Name: 


iSmall  Single  Zone  air  handling  unit 


'System  Number: 


AHU-3 


gTtf4#:Jn 

mmsmimm 

1  Schedule  ST/SP 

0.00| 

1.794.02 

o.oo: 

Opt  ST/SP; 

0.00| 

137.90 

O.OOj 

Duty  Cycle: 

0.00^ 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

o.oo! 

Night  Setback 

0.00 

0.00 

55.59 

Sub  Total 

0.00 

1,931.91 

55.59 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

23.93 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

TOTAL. 

7S.52i  >  3.00 

18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


0 

0 


2 

1 


0 

0 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 


G-1324 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY; 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JMAJN/AMS 


BLDG:  7520 


r520  BUILDING  NAME:  VEH  MNT  SHOP  ORG 

Building  UA:|  11,789;  CONDITIONED  SQFT:I  27,112 

System  Type:ll5  | 

System  Name:  Small  Single  Zone  air  handling  unit  | 

System  Number:  AHU-4  j 


jCatagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

13IMETAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

I0700-1800 

!m-F 

Weeks  of  Winter:; 
Weeks  of  Summer:! 


SUN:  MON: 


TUE:  WED:  THUR:  FRI:  SAT: 


PRES  START: 

o: 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24i 

”~24 

24 

24 

24 

24 

REDSTART:  ; 

0 

9; 

9 

9 

7 

9 

0 

REQSTOP:  | 

0; 

18 

18 

18 

15 

18 

0 

0.50 

0.66 

1,800 

0 

. 30% 

H  ] 

0 

oToo 

. . .  0 


CLG  HRS  ON:  880  3,360 

HTG  HRSON:  1,408  ~  ~5,376 

H/C  HRS  ON:  2,294  8760 


CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

Motor  HP 
HP  Effic 
Load  Factor 
CFM4ITG 
CFM-CLG 


%OA 

%Area 

CHILLER  CAP  (TONS) 
KW-TON 
BLR^MNPUf  (BTUH) 
BLR  CAP  OUTPUT  (BTUH) 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0.000278 

DDCCHC: 

o.oooiel 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

^1775 

CNWR: 

d 

OAR: 

5.67 

G-1325 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN/AMS 


BLDG:  7520 

BUILDING  NAME: 

VEH  MNT  SHOP  ORG 

feMiNERO«ALCUlATIONSUMMARYi^^  . 

■  -  . w, 

System  Type: 

115 

jSystem  Name: 

Small  Single  Zone  air  handling  unit 

iSystem  Number: 

AHU-4 

1 

mmrnmmrn 

i. 

Schedule  SX/SP 

O.OO! 

1, 7^.02 

O.CK) 

Opt  ST/SP; 

0.00; 

137.90; 

o.oo' 

Duty  Cycle! 

0.00 

o.oo! 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

55.59 

Sub  Total 

0.00 

1,931.91 

55.59 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

23.93 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

n  TOTAL,  I 

''  '-''''V'' ' '  '"79*52l 

ItJNCTN-i 

I-'  NO. 

T  r  AND  qpST  sumrIant/  ^  1 

--  :'‘uMcs'Appi:^AiioN''{  •  f 

r'-cbsT 

^5  . 

18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

27 

Direct  digital  control  -  Small  SZ  AHU 

0 

2 

0 

3 

$1,097.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

36 

Outside  air  damper  economizer 
control  -  AHU 

0 

0 

0 

2 

$399.00 

SiS: 

foTi^: 

77  73:77  « 

$2,116.00 

G-1326 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01  -94-0-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JMAJN/AMS 


BLDG:  7520 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA:i 


11,789! 


CONDITIONED  SQFT: 

27,112 

... 

System  Type:i15 


System  Name:!Small  Single  Zone  air  handling  unit 


System  Number:tAHU-5 


Catagory  Number:  Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

13  METAL  PANEL  AND  CMU  k/EH  MAINT  SHOP 

0700-1800 

!M-F 

Weeks  of  Winter: 

32! 

Weeks  of  Summer: 

20 

^TEMOPB^CT 

me 

Poi, 

"  '  -i'ii ' '' " 

WED:  THUR: 

FRI: 

SAT: 

SUN: 

MON: 

TUE: 

PRES  START:  _ 

0 

0 

0 

0 

0 

0 

_ g 

PRES  STOP:  ~ 

24 

_ 2A 

l4 

24 

24 

24! 

24 

REQ  START:  _ 

0 

9 

9 

7 

r 

0 

REQSTOP:  “ 

0 

_ 18 

18 

18 

15 

18 

0 

CONSTANTS 


feiSiliBii 


Motor  HP:  0.50 


HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

2,200 

CFM-CLG: 

0 

%OA: 

30% 

%Area: 

6% 

CHILLER  CAP  (TONS): 

. .  0 

KW-TON: 

ao^ 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

7*  -  'y 

s.. :  '  .'h 

REQUIRED  PRESENT 

HRATR 

HRTTR 

CLG  HRS  ON: 

880 

3,360 

HTG  HRS  ON: 

1,408 

5,376 

H/C  HRS  ON: 

2,294 

8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC:| 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000105 

NSUCC: 

0-000278 

DDCCHC: 

0.000161 

DDCCC: 

0.000426 

NSC: 

94300 

DDCH: 

40600 

OPT: 

'  305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN/AMS 


BLDG:  7520 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 

A  mmmrnm.  m..  ^T' 


System  Type: 

15 

ISystem  Name: 

Small  Single  Zone  air  handling  unit 

[System  Number: 

AHU-5 

Schedule  ST/SP 

0.00 

1,794.02 

0.00 

Opt  ST/SP 

0.00 

137.90 

0.00' 

Duty  Cycle 

0.00 

o.oo: 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

66.70 

Sub  Total 

0.00 

1,931.91 

66.70 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

28.72 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

3.00 

and  Safety  Alarms 

f^TTTT’TfOTAPT' 

:i,93i.?ir 

;■  ;:..S!®.4^  ,  r; 

3.00 

CUMira"'' 
|UNCTN 
NO. 


f,-* 


18  Scheduled  start/stop  control  -  AHU;  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback -AHU 

27  Direct  digital  control  -  Small  SZ  AHU  0 

33  Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 

36  Outside  air  damper  economizer  0 

control  -  AHU 

. 


2 

1 


0 

0 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-1328 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #;  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7520 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 


11,7891 


CONDITIONED  SQFT:| 


27,112; 


I  System  Type:  15 

System  Name: 

Small  Single  Zone  air  handling  unit  | 

System  Number: 

AHU-6  1 

Catagory  Number; 

Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

13 

METAL  PANEL  AND  CMU  j 

VEH  MAINT  SHOP 

0700-1800 

!M-F 

Weeks  of  Winter: 

32! 

Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

friT 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

I  24 

24 

24 

24 

24 

REQ  START: 

0 

ZZIi 

9 

9 

7 

9 

0 

REQ  STOP: 

' _ g 

18 

18 

IIjI 

_ 15 

18 

0 

REQUIRED 
HR/YR 


PRESENT 
HRIYR 


CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

CONSTANTS 

i  Motor  HP: 

^  ^  150 

HOAUHC: 

0 

HP  Effic: 

0.74 

HOAUH: 

0 

Load  Factor: 

0.80 

COAUHC: 

0 

CFM-HTG: 

4,600 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

30% 

. 

HOAOH: 

0 

%Area: 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

o.o“o 

DC  DUTY:| 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

i  BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC: 


NSUCC: 


DDCCHC: 


DDCCC: 


CHWR: 


CNWR: 


OAR:! 


0.000105 


0.000278 


0.000161 


0.000426 


CLG  HRS  ON: 

880 

3,360 

NSC: 

94300 

HTG  HRS  ON: 

1,408 

5,376 

DDCH: 

40600 

H/C  HRS  ON: 

2,294 

8,760 

OPT: 

305 

17.5 

^0 

’5’67 


G-1329 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN/AMS 


BLDG:  7520 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


iSystem  Type: 

15 

_  .  . 

ISystem  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-6 

I  Schedule  ST/SP 

0.00 

4,800.21 

0.00: 

Opt  STASP 

0.00 

368.97: 

0.00' 

Duty  Cycle 

0.00 

o.oo; 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

144.52 

Sub  Total 

O.GO 

5,169.181 

144.52 

Economizer 

0.00 

0.00 

0.00 

Ventilatlon/Recircuiation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

62.22 

HWOA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Aianms 

[  TOTAL 

,  0.00j 

:  V./  ■'  : 

206.7^  ;  .V  >"  1  ■■■■,■.,3.00 

UMCS  AFPLic;4TIO]Nf 


,J50 


m 


AI 


COST 


W- 


POINTS  TOINTS  POMTS  POINTS, 


18  Scheduled  start/stop  control  -  AHU;  1 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU  0 

33  Outside  air  damper  ventilation  and  0 

recirculation  control  -  AHU 

36  Outside  air  damper  economizer  0 

control  -  AHU 


2 

1 


0 

0 


1 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 


G-1330 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JMAJN/AMS 


BLDG:  7520  BUILDING  NAME:  VEH  MNT  SHOP  ORG 

Building  UA:|  11.789i  :  CONDITIONED  SQFT:j  27,1 12 


System  Type: 

16 

i 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

MAU-1 

Catagory  Number:  Construction: 

iUse: 

Occupancy  HRS: 

jOccupancy  Days: 

!  14|METAL  PANEL  AND  CMU 

VEH  MAINT  SHOP 

10700-1800 

M-F 

Weeks  of  Winter: 

32 

j  Weeks  of  Summer: 

20 

SfiWOPERAfiNGSCHlluLE- 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

; _ 2i 

24 

24 

REQ  START: 

0 

_  9 

i  9 

"  9 

7 

9  I 

0 

REQ  STOP: 

0 

18 

'  18 

--- 

15 

18  . 

0 

ipOTS^ 


Motor  HP; 


*'T6o 


HP  Effic: 

0.78 

Load  Factor: 

I - - — 

0.80 

CFM-HTG: 


CFM-CLG: 


4,120 

“o 


%OA: 


%Area: 


100% 

~5% 


CHILLER  CAP  (TONS): 


KW-TON: 


0.00 


BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH): 


ruRsmmiUirioNs 


! 

REQUIRED  PRESENT 

HR/YR  IHRA'R 

CLG  HRS  ON: 

880 

3,360 

HTG  HRS  ON: 

1,408 

5,376 

H/C  HRS  ON: 

2,294 

8,760 

CLG  HRS  SAVED: 

I 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

ic6N$fANfSpf^^‘-\:?= 

■'  v' 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC:| 

0 

;  DDCCHC: 

0.0000199 

!  DDCCC: 

0.0000526 

NSC: 

0 

DDCH: 

’64ydd 

OPT:: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1331 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

JMAJN/AMS 


_  BUILDING  NAME:  VEH  MNJ  SHOP  ORG 


System  Type: 

jl6 

I 

System  Name: 

iHeatlng  and  Ventilating  Unit 

i 

System  Number: 

Imau-1 

I 

ST/SP 
OptST/$p| 
Duty  Cycle; 
Demand  Limit' 
Night  Setback 

Sub  Total _ ' 

Econamizer 
VentilationARecirculation 
DDC  Control 
~~HW  OA  Reset 
Chilled  Water  Reset 
Condenser  Water  Reset 
Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL 


O.OOl 

6,072.06 

0.00 

o.oo; 

466.73| 

0.00 

0.00 

0.00| 

0.00 

0.00 

o.oo; 

o.oo; 

0.00 

0.00! 

0.00 

0.00 

6,538.79 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

38.20^ 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0-00 

0.00 

0.00 

0-00 

0.00 

,6.538,79; 


pBMCS  i 
pFUNCTN- 

kc.m. 


TYPjqAL  STlXEM  PplHT  AHl^Q6SJ  SmW^f(y  ^ ^  . 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


POINTS  POINTS  POINTS  POIfORS 


COST 


$348.00 


$813.00 

$272.00 


4  |i,433.00 


G-1332 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY; 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7520 


Building  UA: 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 
VI  J89I  i  CONDITIONED  SOFT:! 


1406-001 
1 6-Sep-95 
JMAJN/AMS 


System  Type: 

16 

System  Name: 

Heating  and  Ventilating  Unit 

System  Number: 

MAU-2  1 

Catagory  Number:  jConstruction:  iUse:  lOccupancy  HRS:  Occupancy  Days: 

141METAL  PANEL  AND  CMU  |VEH  MAINT  SHOP  lo700-1800  U-F 


Weeks  of  Winter:: 
Weeks  of  Summer: 


fiONPS 

CHiM 

ms 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

Oi 

PRES  STOP: 

24 

24 

24 

24 

_ ^  _ 

_ ^ 

24 

REQ  START: 

0 

9 

_ 9 

9 

7  ~ 

0 

REQ  STOP: 

r  0 

_ 18 

18 

ii  ~ 

18 

0 

. 


_ HP  Effic:, 

Load  Factor: 
CFM-HTG: 
CFM-CLG: 
%0^ 
%Area: 

CHILLER  CAP  (TONS): 

kw-tonT 

BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTuTT)? 


REQUIRED  PRESENT 
iHR/YR  IHRA^R 

CLG  HRS  ON 

880  3,360 

HTG  HRS  ON 

I  1,408  5,376 

H/C  HRS  ON 

2,294  8,760 

CLG  HRS  SAVED 

2,480 

i  HTG  HRS  SAVED 

1 _ 

3,968 

C/H  HRS  SAVED 

6,466 

HOAUHC: 

0 

HOAUH: 

b 

COAUHC: 

0 

COAUC: 

b 

HOAOHC:! 

0 

HOAOH: 

b 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND:: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC:! 

0 

NSUCC:: 

‘  b 

DDCCHC: 

0.0000199 

DDCCC: 

0.00bb526 

NSC: 

b 

DDCH: 

64800 

OPT: 

305 

CHWR: 

17^5 

CNWR:: 

0 

OAR: 

5.67 

G-1333 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN/AMS 


BLDG:  7520  ^ 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

MfMENERGY  CALCULAriON  SUMMARY  i  ?  1  t 

S. — ... 

- - 

System  Type: 

116 

System  Name: 

jHeating  and  Ventilating  Unit 

i 

iSystem  Number: 

iMAU-2 

Wl/yryj-' 

^ggiMEfeu/yr 

Schedule  ST/SP 

0.00 

6,072.06 

o.ool 

opt  ST/SPj 

0.00 

466.73; 

0.00: 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

6,538.79 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

38.20 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0,00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

/ 

3.00 

TOTAL 

0^0 

*  6,S38.^ 

3«.20! 

3*00 

iiiits* 

lii 

5-i,  rVft'' r 

•s  -'riolNTS'’'' 

r' 

18 

Scheduled  start/stop  control 

-  AHU; 

'1 

0 

0 

1  $348.00 

30 

33 


Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


0 

0 


0 

0 


3  $813,00 

0  $272.00 


TOTAL: 


"AWv 


$1,433.(110 


G-1334 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7520 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Catagory  Number: 

Construction:  jUse: 

{Occupancy  HRS: 

Occupancy  Days: 

UjMETAL  PANEL  AND  CMU  |VEH  MAINT  SHOP 

!o700-1800 

M-F 

Weeks  of  Winter: 

32; 

Weeks  of  Summer: 

20 

OPERATING  SCHEDULE 


SUN:  MON: 


TUE: 


WED:  VhUR:  FRI: 


"  SAT: 


PRES  START 
PRES  STOP 
REQ  START 
REQ  STOP 


0; 

0 

0 

0 

0 

0!  i 

0; 

_ 24 

24 

24 

24 

24 

24! 

0  ; _ 

_ B  i_ 

9 

_ 9 

7; 

9  : 

O' 

0 

_J1 

18 

18 

Ys 

18 

0 

^Siniaf 

Motor  HP 

...  „  -  s,  - 

'  ‘ . 5.00 

HP  Effic 

0.82 

Load  Factor 

0.80 

CFM-HTG 

12,200 

CFM-CLG 

0 

%OA 

100% 

i  %Area 

10% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

1  BLR  CAP  OUTPUT  (BTUH) 

0 

'",>1  «<« 

C  j:'. 

REQUIRED  PRESENT 
iHR/YR  HR/YR 

CLG  HRS  ON: 

880 

3,360 

{  HTG  HRS  ON:; 

1,408 

5,376 

H/C  HRS  ON: 

2,294 

8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

CQNSfANISAili^" 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

6 

NSUCHC 

0 

NSUCC 

0 

DDCCHC 

0.00001^ 

DDCCC 

0.0000526 

NSC 

0 

DDCH 

64800 

OPT 

305 

CHWR 

17.5 

CNWR 

6 

OAR 

5.67 

G-1335 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
JMAJN/AMS 


BLDG:  7520 

BUILDING  NAME:  VEH  MNT  SHOP  ORG 

jSystem  Type: 

16 

ISystem  Name: 

Heating  and  Ventilating  Unit 

'System  Number: 

MAU-3 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

!  TOTAL  T 


!  Schedule  ST/SP| 

0.00' 

14,510.43 

0.00' 

Opt  STASP: 

0.00^ 

1,115.34' 

0.00 

Duty  Cycle 

0.00; 

0.00: 

0.00 

Demand  Limit 

0.00, 

0.00 

0.00 

Night  Setback 

0.00 

0.00; 

0.00| 

Sub  Total 

0.00 

15,625.77 

0.00 

Economizer 

0.00 

0.00: 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

76.39 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

15,625.771 


KNO. 


1 8  Scheduled  start/stop  control  -  AHU; 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

30  Direct  digital  control  -  H&V  Unit 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


$348.00 


$813,00 

$272.00 


$1,433.00 


G-1336 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN/AMS 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7520 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


System  Type: 

20 

System  Name: 

Infrared  Radiant  Heaters 

System  Number: 

RAD-1 

iiia 

MMM 

\imi 

Catagory  Number: 

Construction:  jUse:  jOccupancy  HRS:  lOccupancy  Days: 

13 

METAL  PANEL  AND  CMU  VEH  MAINT  SHOP  0700-1800 

Weeks  of  Winter: 

32; 

Weeks  of  Summer: 

20 

^TEMOPE^llNGlCHEIPUffi 


SUN:  MON: 


TUE: 


WED:  THUR:  FRI:  SAT: 


PRES  START:  l. 

ol  : 

0 

Ol 

0 

0 

o’  i 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24’ 

24. 

REQ  START:  ” 

0; 

9 

9 

_ ^ 

7 

_ 9 

0 

REQSTOP:  ~ 

0 

18  ; 

18 

18 

15 

18  : 

0 

*'"Moto7HPr . 


‘  asb 


HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

24% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

o.oo; 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

fT'? 

IREQUIRED  iPRESENT 

jHRTTR 

HWYR 

CLG  HRS  ON:| 

880 

3,360 

HTG  HRS  ON:’ 

1,408 

5,376 

H/C  HRS  ON: 

2,294 

8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

cdNSjMts: . :  . 

HOAUHC:; 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

~0 

NSUCHC: 

0.000105 

i  NSUCC:’ 

0.000278 

DDCCHC:! 

0.000161 

DDCCC: 

0.000426 

NSC: 

I _ 

94300 

DDCH:‘ 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1337 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  JMAJN/AMS 


BLDG:  7520 


BUILDING  NAME:  VEH  MNT  SHOP  ORG 


System  Type: 

20  I 

ISystem  Name: 

Infrared  Radiant  Heaters  I 

System  Number: 

RAD-1 

mikt-  - 

lilMi; 

•!  ..ii:!".' 

j  Schedule  ST/SP 

0.00 

1,794.021 

0.00 

Opt  ST/SP 

0^ 

137.90 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00; 

Demand  Limit 

0.00 

0.00; 

0.00 

Night  Setback 

0.00 

o.oo; 

266.81 

Sub  Total 

0.00 

1,931.91; 

268.81 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

'  o.oo'” 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


0.00 


TOTAL 


1,931.911 


266.811 


0.00 


I  UMCSV 
|fUNC#:I| 


"CMiCS  applicaiion;  ' ' ' 


AoiF^'" ni ' ^  jar: -i 

POlJitS'  ^iiP^llife 


20  Scheduled  start/stop  control  - 

Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


1 


1 


$1,213.00 


$1,213^ 


G-1338 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

JMAJN/AMS 


BLDG:  7520  BUILDING  NAME:  VEH  MNT  SHOP  ORG 


Building  UA: 

i  11,789  ;  CONDITIONED  SOFT: 

27,112 

.  _ 0“ 

n  System  Type: 

20 

' 

1  System  Name: 

Infrared  Radiant  Heaters 

- j 

I 

I  System  Number: 

RAD-2 

! 

i  i  i 

Category  Number:  jConstruction: 

Use: 

jOccupancy  HRS: 

‘Occupancy  Days: 

13!METAL  panel  AND  CMU 

VEH  MAIN!  SHOP 

b700-1800 

iM-F 

j  Weeks  of  Winter: 

32, 

Weeks  of  Summer:! 

20 

SUN: 

MON: 

TUE: 

WED: 

PRES  START: 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

_ 24 

REQ  START: 

0 

L_ _ ^ 

9 

9 

REQ  STOP: 

0 

18 

18 

18 

■*  aV;  i 

'  0.33 

HP  Effic: 

0.65 

Load  Factor: 

0.80 

,  CFM-HTG: 

0 

CFM-CLG: 

0 

*  %OA: 

0% 

%Area: 

16% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

i  BLR  CAP  INPUT  (BTUH): 

Cl 

1  BLR  CAP  OUTPUT  (BTUH): 

0 

raRscXLaiJi^  • 

C:«V' 

-.U  ^  v.«,:  ■  J/;:  ?. 

i  w 

'REQUIRED  PRESENT 

iHRrrR  HRA'R 

CLG  HRS  ON: 

880 

3,360 

HTG  HRS  ON: 

1 ,408 

5,376 

H/C  HRS  ON: 

2,294 

8,760 

CLG  HRS  SAVED: 

2,480 

HTG  HRS  SAVED: 

3,968 

C/H  HRS  SAVED: 

6,466 

THUR: 

0 

~24 


FRI:  SAT: 


0l  1  0; 

24  24: 

9  0 

18  0 

iBj:N5irANis\:'as®sE®?s 

/ 

■  0 

HOAUHC: 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

. o.i7 

DC  DEMAND: 

o.i7 

ECC: 

“o 

ECHC: 

0 

NSUCHC: 

b.000105 

NSUCC: 

0.000278 

DDCCHC: 

’  o.ooo^T 

DDCCC: 

0.000426 

NSC:  ~ 

94300 

DDCH: 

40600 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

.  0 

OAR: 

”767 

G-7339 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  JMAJN/AMS 

BLDG:  7520  BUILDING  NAME:  VEH  MNT  SHOP  ORG 


System  Type: 

20 

iSystem  Name: 

Infrared  Radiant  Heaters 

System  Number: 

RAD-2 

e.:fwcton^ 

Schedule  ST/SPj 

0.00 

1,202.27| 

0.00 

Opt  STASP] 

0.00 

92.41[ 

0.00^ 

_ J _ 

Duty  Cycle: 

0.00 

o.oo; 

I 

0.00 

Demand  Limrt 

0.00 

o.oo; 

0.00 

Night  Setback 

0.00 

0.00 

177.87 

Sub  Total 

0.00 

1,294.68 

177.87 

Economizer 

0.00 

0.00 

0.00 

Ventiiation/Recirculation 

0-00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 

/ 

0.00 

and  Safety  Alarms 

I  TOTAL 

"77”  177.8^ 

Scheduled  start/stop  control  - 
Unitary  Equip;  Optimum  start/stop 
Unitary  Equip;  Night  setback  - 
Unitary  Equip 


$1,213.00 


$1,213.00 


G-1340 


BUILDING  7602 

ADMINISTRATION  &  SUPPLY  BUILDING 


EMC  ENGINEERS,  INC. 

PROJECT  RAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO;  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

_  ENERGY  CALCULATION  PARAMETERS _ 

BLDG:  7602  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

BuM^n^Al  ^752  CONDITIONED  S^:  ^^3  520 

SYTEM  INFORMATION  _ ^ 

System  Type:  15  _ _ _ 

System  Name:  Small  Single  Zone  air  handling  unit _ 

System  Number:  AH U-1  _ _ _ _ 

TYPICAL  BUILDING  INFORMATION . ' ~ 

C^gory  Number  Construction:  Use:  Occupancy  HRS: _ Occupancy  Days: 

3BRICK  AND  CMU  ADMINITsUPPLY  0700-1600 _ _ 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


iVSTEM  OPERATING  SCHEDULE 


SUN:  MON;  TUE:  WED:  THUR:  FRI:  SAT: 


PRES  START: 

0 

0 

0 

_ 0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

_ 7 

7 

_ 7 

7 

0 

REQ  STOP: 

0 

17 

iT 

17 

17 

17 

0 

Motor  HP 

0.50 

HP  Effic 

0.66 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

940 

%OA 

20% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

^OURS  CALCULATIONS  : 

;  REQUIRED  PRESENT 

i  JHR/YR  HR/YR 


CLG  HRS  ON: 

1,000; 

3,360 

HTG  HRS  ON: 

1.600 

5,376 

H/C  HRS  ON: 

2,607: 

8,760 

CLG  HRS  SAVED: 

2,360: 

HTG  HRS  SAVED:; 

3,776 

C/H  HRS  SAVED? 

6,153 

CONSTANTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC; 

0 

ECHC: 

0 

NSUCHC:; 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0-0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR:: 

0 

OAR: 

5.67: 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY;  AJN/CWW 

BLDG:  7602  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

ENERGY 

System  Type:  15 

System  Name:  Smalt  Single  Zone  air  handling  unit 

System  Number:  AHU-1 


FUNCTION 

'  '.kW/yr-  :  ■'  ',:Vi:.Y,- 

.Bflftl/Sfr 

MBtu/yr  i 

MH/yr 

Schedule  SUSP 

0.00 

1,067.01 

0.00 

Opt  ST/SP 

0.00 

137.90 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.35 

0.00 

0.00 

Night  Setback 

0.00 

1,326,60 

0.00 

Sub  Total 

0.35 

2,531.51 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

46.81 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL 

0.35 

0.00 

3.00 

TYPICAL  SYSTEM  POjNT  ANP  COST  SUMMARY  ■ 


!■  UMCS  " 
TUNCTN 
^  Na 

UMCS  APPLICATION 

POINTS 

V' 

DI 

POINTS 

AI 

POINTS 

,  COST 

18 

Scheduled  start/stop  control  -  AHU; 

1 

0 

0 

1 

$348.00 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU  0  2  0  3  $1,097.00 

33  Outside  air  damper  ventilation  and  0  10  0  $272.00 

recirculation  control  -  AHU 

36  Outside  air  damper  economizer  0  0  0  2  $399.00 

control  -  AHU 


G-1342 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01 -94-D-0033 


LOCATION:  FT.  RILEY,  KS 


EMC  NO: 
DATE: 
PREPARED  BY: 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7602 

BUILDING  NAME: 

ADMIN  &  SUPPORT  BLDG 

Building  UA: 

4,753 

CONDITIONED  SOFT: 

13,520 

SVTEM  INFORMATION 

*  'V  ■ 

System  Type:  15 

System  Name:  Small  Single  Zone  air  handling  unit 

System  Number:  AH U-2 

fryPiCAL  BUILDING  INFORMATK 

DN 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

3  BRICK  AND  CMU 

ADMIN  &  SUPPLY 

0700-1600 

~M-F 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


SYSTCM  OPERilT^ 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRl: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

_ 24 

24 

_ 2A 

24 

24 

REQ  START: 

0 

7 

7 

. _ 7' 

7 

0 

REQSTOP: 

0 

_ 17 

17 

_ 12 

17  : 

17 

0 

INPUTS 


Motor  HP 

0.50 

HP  Effic 

0.66 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

940 

%OA 

20% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

pbURSCAlleULATldl 

as  ■.  T-' '  ' 

REQUIRED  PRESENT 
HRJYR  HRIYR  I 

j  CLG  HRS  ON: 

1,000 

3,360 

HTG  HRS  ON: 

1,600 

5,376; 

H/C  HRS  ON: 

2,607: 

8,760 

CLG  HRS  SAVED: 

1 

2,360 

HTG  HRS  SAVED: 

3,776 

j  C/H  HRS  SAVED: 

6,153 

iCON^NTS 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

1 - 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

931  oo; 

! - 

1 

DDCH: 

29900, 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

o: 

OAR:; 

5.67; 

G-1343 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7602 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

ENERGY  CALCULATION  SUMMARY 


Small  Single  Zone  air  handling  unit 

ahuT  ~  ~~ 


FUNSBQM 

mbi  ^ 

kWhAvr  MBtufyr 

MH/yi 

Schedule  sf/SP 

0.00 

1,067.01 

0.00 

Opt  ST/SP 

0.00 

137.90 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.35 

0.00 

0.00 

Night  Setback 

0.00 

1,326.60 

0.00 

Sub  Total 

0.35 

2,531.51 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

46.81 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

v, total 

.  '  0.3$; 

o.oo; 

3.oo: 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 


UMCS  ■  ■ 
ipUNCTN 

f  ;:’Na  ' 

UMCS  application  ;  :  DC* 

POINTS 

AO 

POINTS 

DI 

POINTS 

■’■{.■.•COST 

18 

Scheduled  start/stop  control  -  AHU;  1 

0 

b 

1 

$348.00 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-1344 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7602 

BUILDING  NAME: 

ADMIN  &  SUPPORT  BLDG 

Building  UA: 

4,753 

CONDITIONED  SOFT: 

13,520 

iVf  Im  INFORMATION  ? 

. 

System  Type:  15 

System  Name:  Small  Single  Zone  air  handling  unit 

System  Number:  AHU-3 

TYPICAL  building  INFORMATION 

Category  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

3BRICKANDCMU 

ADMIN  &  SUPPLY 

;0700-1600 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0  , 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

0 

7 

_ 7 

_ 

7 

7 

0 

REQ  STOP: 

17 

17 

17 

17 

0 

INEUIS 


Motor  HP 

0.50 

HP  Effic 

0.66 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

940 

%OA 

20% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

0.000226; 

NSUCC 

i 

0.000598, 

DDCCHC 

0.0000188: 

DDCCC 

0.0000498 

NSC 

1 _ 

93100, 

DDCH 

29900; 

OPT 

305; 

CHWR 

17.5. 

CNWR 

o; 

OAR 

5.67 

G-1345 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO 
DATE 
PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/CVWV 


BLDG:  7602 

BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

ENERGY  CALCULATION  SUMMAmr 

System  Type:  15 

System  Name:  Small  Single  Zone  air  handling  unit 

System  Number:  AHU-3 

FUNCTION  1 

kW/vr  kWh/yr  MitwM 

MH/yr 

Schedule  ST/SP 

0.00 

1,067.01 

0.00 

Opt  ST/SP 

0.00 

137.90 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.35 

0.00 

0.00 

Night  Setback 

0.00 

1,326.60 

0.00 

Sub  Total 

0.35 

2,531.51 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

46.81 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

1'  ■.  TOTAL  ,  :  , 

0.35;- 

2,578.32 

3.00 

TYPICAL  SYSTEM  PpINT  AND  COST  SUMMARY' 


•  UMCS  : 
FUNCTN 

r  :Na^ 


UMCS  APPLICATION 


POINTS  POINTS  POINTS  POINTS 


I':- 

... 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 

,  TOTi^: 


COST 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-1346 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CVWV 


CLGHRSON:  1,000  3,360 


HTGHRSON:  1,600  5,376 

H/C  HRS  ON:  2,607  8,760 


CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED:; 

3J7e 

C/H  HRS  SAVED: 

6,153 

HOAUHC; 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0-000598 

DDCCHC: 

0-0000188 

1  DDCCC: 

0-0000498 

NSC: 

93100 

DDCH: 

[ . . . . -  - _  -  ' 

29900 

1  OPT: 

305 

CHWR: 

17.5 

I  CNWR: 

[  . . . . 

0 

!  OAR: 

5.67 

G-1347 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7602 

BUILDING  NAME;  ADMIN  &  SUPPORT  BLDG 

ENERGY  CALCULATION  SUMMARY 

System  Type:  15 

System  Name:  Small  Single  Zone  air  handling  unit 

System  Number:  AHU-4 

r  FUNCTION  I 

kW/yr  WQfti/yr  MBtMftit 

mam 

Schedule  ST/SP 

0.00 

1,067.01 

0.00 

Opt  ST/SP 

0.00 

137.90 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.35 

0.00 

0.00 

Night  Setback 

0.00 

1,326.60 

0.00 

Sub  Total 

0.35 

2,531.51 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

46.81 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00" 

■  .TOTAL 

0.35 

2,578.32 

o.oo; 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

I  UMCS  [  ■■ ,  '  r. Z;  . :  •  :•  •  V =  ■;'! ■; ■ 

?FUNCTN  UMCS  APPLICATION  DO  AO  DI  AI  COST 

I  ■  NO.  '  POINTS  POINTS  POINTS  POINTS 

18  Scheduled  start/stop  control  -  AHU;  10  0  1  $348.00 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 

Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU  0  2  0  3  $1,097.00 

33  Outside  air  damper  ventilation  and  0  10  0  $272.00 

recirculation  control  -  AHU 


36  Outside  air  damper  economizer  0  0  0  2  $399.00 

control  -  AHU 


$2,116.00 


G-1348 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#;DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7602 

BUILDING  NAME: 

ADMIN  &  SUPPORT  BLDG 

Building  UA: 

4,753 

CONDITIONED  SOFT: 

13,520 

SYTEWI  INFORMATION 

•  . . . ' ' 

System  Type:  15 

System  Name:  Small  Single  Zone  air  handling  unit 

System  Number:  AHU-5 

TYPICAL lUiLDlNG  INFORMATION 

. 

Category  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

3  BRICK  AND  CMU 

ADMIN  &  SUPPLY 

0700-1600 

M-F 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

_ a 

0 

0 

0 

PRES  STOP: 

rii24 

'  24 

_ 24 

24 

24 

24 

24 

REQ  START: 

0 

_ 7 

7 

^  7 

7 

0 

REQ  STOP: 

0 

, _ 17 

17 

17 

_ IT 

0 

INPUTS 


Motor  HP 

0.50 

HP  Effic 

0.66 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

940 

%OA 

20% 

%Area 

0% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

CLGHRSON:  1,000:  3,360 

HTG  HRS  ON:  1 ,600  5,376 

H/C  HRS  ON:  2,607  8,760 


CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3,776, 

C/H  HRS  SAVED: 

6,153 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900: 

I  OPT: 

305: 

1  CHWR: 

17.5: 

I 

;  CNWR: 

0| 

1  OAR:| 

5.67 

G-1349 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7602 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

ENERGY  CALCULATION  SUMMARY 


Small  Single  Zone  air  handling  unit 
AHU-5 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


FUNCTION  T  kW/yr 

•  :'.T 

kWWvr 

MBtu/yr 

MH/yjc 

Schedule  ST/SP 

0.00 

1,067.01 

0.00 

Opt  ST/SP 

0.00 

137.90 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.35 

0.00 

0.00 

Night  Setback 

0.00 

1,326.60 

0.00 

Sub  Total 

0.35 

2,531.51 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

46.81 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

3.00; 

Maintenance,  Run  Time, 

and  Safety  Alarms 

.-TOTAL  :  ■■/I  „ 

0;35; 

.0.00, 

3.00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

.0  i:L  ■■  ..... 

i'/UMCS 

iFUNCTN  UMCS  APPLICATION 

DI  A1 

COST 

i'  NO.  ■  .  ; 

POINTS  POINTS 

POINTS  POINTS 

$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-1350 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  7602  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

BulldirTgTlA:  4,753  "  CONDITIONEDS^f:  13^ 

SYTEM Information  /  ' ‘"V"  ;V:  .  . 

System  Type:  1 _ 

System  Name:  Small  hot  water  boiler 

System  Number:  BLR-1 _ 


Typical BuiLbiNG INFORMATION  J; ' '  ' ; 

Catagory  Number:  Construction:  Use:  Occupancy  HRS 

AND“cI^  ADi^N  &  SUPPLY  0700-1600  ~  * 


Occupancy  Days: 


M-F 


Weeks  of  Winter:  32 

Weeks  of  Summer:  20 

sy§Tem  operating  schedule 


PRES  START: 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

0 

0 

0 

0, 

0 

0 

0 

PRES  STOP: 

— 

_ 24 

24 

24 

24  L 

24 

24 

REQ  START: 

0 

7, 

, _ 7 

7 

r 

7 

0 

REQ  STOP: 

"o" 

17 

17 

iy 

17 

0 

INPUTS 

Motor  HP 

. .  0.00 

HP  Effic 

0.00 

Load  Factor 

0.80 

CFM-HTG 

0 

CFM-CLG 

0 

%OA 

0% 

%Area 

100% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

1,000,000 

BLR  CAP  OUTPUT  (BTUH) 

800.000 

iouMllLc0i^TiONS'"^'^?iigEg 


REQUIRED  IPRESENT 
HR7YR  HRATR 


CLG  HRS  ON: 

1,000, 

3,360 

HTG  HRS  ON: 

i,60o; 

5,376 

H/C  HRS  ON: 

2.607; 

8,760 

CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3,776: 

C/H  HRS  SAVED: 

6,153 

CONSTANTS 


HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

1  NSUCHC 

0.000226 

NSUCC 

0.000598 

1  DDCCHC 

0.0000188 

DDCCC 

0.0000498 

NSC 

93100 

DDCH 

29900: 

1  OPT 

305 

CHWR 

17.5 

CNWR 

0; 

OAR 

5.67i 

G-1351 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO;  1406-001 

CLIENT  CNTRCT#:DACA  01 -94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY;  AJN/CWW 

BLDG:  7602  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

System  Type:  1 

System  Name:  Small  hot  water  boiler 

System  Number:  BLR-1 


FUNCTION  : 

3.  ;i  =  ' 

.kWh/jtr 

MBtu/yr 

MH/yr 

Schedule  ST/SP 

0.00 

.00 

0.00 

Opt  ST/SP 

0.00 

0.00 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

5.67 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

.  .TOTAL  ! 

0,00 

6.67 

4,00 

TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS 

.  s'  " 

DI 

POINTS 

AI 

FAINTS 

COST 

:FUNCTN 

NO* 

UIVaCS 

DO 

POINTS 

•rjj'AU,,,::!:',:; 

POINTS 

1 

Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 

Boiler 

2 

0 

0 

0 

$277.00 

2 

Hot  water  reset  -  HW  Boiler 

0 

0 

0 

3 

$836.00 

4 

Alarms  -  HW  Boiler 

0 

0 

2 

0 

$330.00 

TOTAL; 

,'p.v'4r 

sSs  s  s  «;  s.  :  -.= 

$1,443.00 

G-1352 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP.  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7602  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

BuildingTiAT  4,^3  CONDITIONED  SOFT:  13,520 


iSYT^WI  InFORWU^^ 

System  Type:  6 

System  Name:  Small  air  cooled  chiller 

System  Number:  CH-1 

SYPICALiUli-DiNG  INFORMATION  " 

Category  Number:  Construction:  Use: 

Occupancy  HRS: 

Occupancy  Days: 

3  BRICK  AND  CMU  ADMIN  &  SUPPLY 

;0700-1600 

M-F 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


iVstEM  OPERATING  SCHEDULE  " 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP:  I 

24 

24 

24 

24 

24 

24 

24 

REQ  START:  ~ 

0 

7 

y 

7 

_ 7 

7  . 

0 

REQSTOP: 

0 

17 

17 

17 

17 

0 

INPUTS 

Motor  HP 

1.00 

CONSTANTS 

HOAUHC 

0 

HP  Effic 

0.69  HOAUH 

0 

Load  Factor 

0.80  COAUHC 

0 

CFM-HTG 

0  COAUC 

0 

CFM-CLG 

0  HOAOHC 

0 

%OA 

0%  HOAOH 

0 

%Area 

0%  COAOHC 

0 

CHILLER  CAP  (TONS) 

15  COAOC 

0, 

KW-TON 

1.10  DC  DUTY 

0.17 

BLR  CAP  INPUT  (BTUH) 

0  DC  DEMAND 

0.17 

BLR  CAP  OUTPUT  (BTUH) 

0  ECC 

0 

ECHC 

0 

NSUCHC 

0.000226 

Poors  cALcuLATibN$;^Ti;,?.i 

NSUCC 

;  0.000598 

REQUIRED  PRESENT  1  ! 

DDCCHC 

0.0000188 

HR/YR  IhRA^R  i 

DDCCC 

0.0000498 

CLGHRSON:  1.000  3,360  | 

NSC 

931001 

HTGHRSON:;  1,600  5,376 

DDCH 

29900! 

H/C  HRS  ON:  2,607  8,760 

OPT 

305 

CLG  HRS  SAVED:  2,360 

HTG  HRS  SAVED:  3,776 

C/H  HRS  SAVED;!  6,153 

CHWR 

17.5 

CNWR 

o; 

OAR 

5.67| 

G-1353 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION;  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7602 


System  Type: 
System  Name: 
System  Number: 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

ENERGY  CALCULATION  SUMMARY 


Small  air  cooled  chiller 


FUNCfiON  i 

Myr 

kWh/yr  :  :  n 

MBtu/yr  i  MH/yc 

Schedule  ST/SP 

0.00 

2,035.33 

0.00 

Opt  ST/SP 

0.00 

263.04 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.66 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.66 

2,298.37 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

~  HW  OA  Reset 

0.00 

^  - 

0.00 

Chilled  Water  Reset 

0.00 

262.50 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

12.62 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  " 


2,560.87 


typical  system  POINT  AND  COST  SUMMARY, 


t  UMCS  . 

Tunctn 

I /Na-  v;' 


UMCS  APPLICATION 

Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control  - 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

Alarms  -  Chiller 

Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 


total- 


points  POINTS  POINTS  POINTS 


i  COST 


$386.00 


$664.00 

$281.00 

$150.00 


in'!  ,481.00 , 


G-1354 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT#:DACA01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7602 

BUILDING  NAME; 

ADMIN  &  SUPPORT  BLDG 

Building  UA: 

4,753 

CONDITIONED  SOFT: 

13,520 

iSYT  EM  INTORMATION 

■ 

. . 

. ■ 

System  Type:  25 

System  Name;  Hot  water  radiation  pump 

System  Number:  RAD-1 

TYPICAL  BtirLDING  INFORMAf  iO 

N 

-  .^::=  >:v.,  .r 

Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

3  BRICK  ANDCMU 

ADMIN  &  SUPPLY 

0700-1600 

M-F 

Weeks  of  Winter:  32 

Weeks  of  Summer:  20 


SUN: 

MON; 

TUE; 

WED: 

THUR: 

FRI: 

SAT; 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

_ 24 

24 

24 

REQ  START: 

0 

7 

7 

7 

. 7 

7 

6 

REQ  STOP: 

”0 

-  -y 

17 

17 

17 

■ _ 0 

INPUTS 


Motor  HP: 

. 0.75 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

100% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

REQUIRED  PRESENT 
:HR/YR  HR/YR 


CLG  HRS  ON: 

i,ooo; 

3,360 

HTG  HRS  ON: 

i.6oo: 

5,376 

H/C  HRS  ON: 

2,607: 

8.760: 

CLG  HRS  SAVED: 

2,360 

HTG  HRS  SAVED: 

3,776 

C/H  HRS  SAVED: 

6,153; 

iONSTANTS 


HOAUHC 

0 

HOAUH 

0 

COAUHC 

0 

COAUC 

0 

HOAOHC 

0 

HOAOH 

0 

COAOHC 

0 

COAOC 

0 

DC  DUTY 

0.17 

DC  DEMAND 

0.17 

ECC 

0 

ECHC 

0 

NSUCHC 

;  0.000226 

NSUCC 

1  0.000598; 

DDCCHC 

0.0000188 

DDCCC 

0.0000498 

NSC 

93100^ 

DDCH 

29900 

OPT 

305; 

’  CHWR 

17.5 

CNWR 

0 

i  OAR 

5.67 

G-1355 


EMC  ENGINEERS,  INC. 

PROJECT  NAMEiEEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #;  DACA  01-94-D-0033 
LOCATION;  FT  RILEY,  KS 


EMC  NO;  1406-001 
DATE;  16-Sep-95 
PREPARED  BY;  AJN/CWW 


BLDG;  7602 


System  Type; 
System  Name; 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

ENERGY  CALCULATION  SUMMARY 


Hot  water  radiation  pump 


Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

;:rj 


2,767.66 


;  UMCS 

Tunctn 
^  '  Na 


TYPICAL  SYSTEM  POINT  AND  COST  SUMMARY 

UMCS  APPLICATION  DO  -  AO  .  DI  "i 


DO  AO  DI  AI 

POINTS  POINTS  K)INT^  POINTS 


System  Number:  RAD-1 

t  FUNCTION 

WWyr  j 

MitM/yr 

MH/vr 

Schedule  ST/SP 

0.00 

2,560.81 

0.00 

Opt  ST/SP 

0.00 

206.85 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

0.00 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

2,767.66 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

""ooo 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

“oToo 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

23  Scheduled  start/stop  control  -  HW 
Pump;  Optimum  start/stop  -  HW 
Pump;  Night  setback  -  HW  Pump 

TOTAL:' 


COST 


$570.00 


$570.00 


G-1356 


BUILDING  7604 

GENERAL  INSTRUCTION  BUILDING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1 406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7604  BUILDING  NAME:  GEN  INST  BLDG 


latagory  Number  Construction:  jUse:  jOccupancy  HRS:  jOccupancy  Days 


21|BRICKANDCMU  TRAINING  10700-2100  jM-F 


"SUN:^  MON:'  TUE:  WED:  THUR:  FRI:  SAT: 


PRES  START: 

0 

0:  L_ 

0 

0 

0  ' 

0 

0 

PRES  STOP: 

24  ! 

24| 

24 

24 

24  ; 

^  24 

REQ  START: 

0 

7 

7 

7 

7 

7 

_ 0 

REQ  STOP: 

0  ; 

23 

23 

23 

Inputs  ■  j; .  'i-  ■  ’  iT} 

Motor  HP: 

HP  Effic: 

0.82 

Load  Factor: 

o.8o; 

CFM-HTG: 

6,000 

CFM-CLG: 

6,000 

%OA: 

15% 

%Area: 


45% 


CHILLER  CAP  (TONS):  0 

kw^onT  ^  0^ 

BLR  CAPTn^  (BTUH):  ““  “  0 

BLR  CAP  OUTPUT  (BTUH):  0 


iREQUIRED  iPRESENT 
Ihratr  IHRA^R 


CLGHRSON:  1,440:  3,360 

HTG  HRS  ON:;  ^04:  5,376 

H/C  HRS  ON:j  3,7541  ~8^ 

CLG  HRS  SAVED: I  1^0; 

HTG  HRS  SAVED?  3,072 

C/H  HRS  SAVED:  5,006 


HOAUHC: 

21.1 

HOAUH: 

I _ _ 

34 

COAUHC:: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207 

ECHC: 

0.0000784 

NSUCHC:^ 

0.000221 

NSUCC: 

0.000584 

DDCCHC:! 

0.0000919 

DDCCC: 

0.000243 

NSC: 

30500 

DDCH: 

31900 

■  OPT:| 

305 

CHWR:; 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1357 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7604 

bldg  , 

rssSsl^kai^BiBOTilSL®^TfSiJ®M^RY 

jSystem  Type: 

i10 

System  Name: 

IMuttizone  air  handling  unit 

iSystem  Number: 

AHU-1  i 

-  jkWFi 

f  HftI 

iiEsi4^ 

Schedule  STfSP 

0.00; 

18,305.21 

95.06| 

Opt  ST/SP 

o.ooj 

1,115.34 

0.00 

Duty  Cycle 

0.00: 

0.00' 

0.00! 

Demand  Limit 

7.46; 

0.00 

o.oo; 

Night  Setback 

0.00 

6.637.58 

49.96^ 

Sub  Total 

7.46 

26,058.13 

145.02 

Economizer 

0.00 

1,766.02 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

5.79 

DDC  Control 

0.00, 

2,070.11 

52.25 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

5.00 

r.'  TOTAL 

ANDtCdlTSUl 

.liHgf  .■;i]TWCS'APMJ<!te(M^  s®p  AOi-i-::, 

POINTS  _  po; 


sS5%|Wft| 


»Vi^V.-M5,stSSasi4,';:'. 

K'  -  V 

1-  .  NO. .  v‘^f  .  ,  ^ 


1 8  Scheduled  start/stop  control  -  AHU; 

Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

29  Direct  digital  control  -  MZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

35  Outside  air  damper  economizer 
control  -  MZ  AHU 

40  Maintenance  (filter)  alarm  -  AHU 


0 

0 

0 

0 


0 

7 

1 

0 

0 


0 

0 

0 

1 


8 

0 

2 

0 


$348.00 

$3,378.00 

$272.00 

$399.00 

$112.00 


cia 


$4,mM 


G-1358 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-0-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7604 


BUILDING  NAME:  GEN  INST  BLDG 


Building  UA:| 


3,640 


CONDITIONED  SOFT:! 


13,493 


System  Type: 

10 

System  Name: 

Multizone  air  handling  unit 

System  Number: 

AHU-2 

Catagory  Number: 

Construction: 

{Use: 

Occupancy  HRS: 

{Occupancy  Days: 

21 

BRICK  AND  CMU 

'TRAINING 

0700-2100 

!M-F 

Weeks  of  Winter: 


32i 


I  Weeks  of  Summer: 

20 

iYSTiM^PEfW 

tldsi 

jftlDlIl 

£--v  - 

"  SUN:  " 

MON: 

TUE: 

WED: 

THUR: 

~**^"^SAT- 

PRES  START: 

o; 

0  ^ 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24  ^ 

24 

24 

24 

24 

REQ  START: 

0 

7  : 

7 

7 

7 

_ 7 

0 

REQ  STOP 


23 


23 


23 


23 


15 


jggm 


Motor  HP: 
HP  Effic: 
Load  Factor: 


CFM-HTG: 

.  CFM-CLG:: 

%6^ 

%Area: 

CHILLER  CAP  (TON^ 
KW-TON: 
BLR  CAP  INPUT  (BTUH): 
^R  CAP'OUTPUT  (BTUH)T 


5^00 

”bT^ 

~om 

6^00 

6,000 

15% 

45^ 

~0 

0.00 

0 

"““o 


pfURg^gALCfflJtTfdNS" 

'  ^1--  ' , 

iREQUIRED  PRESENT 

IHRA^R 

iHR/YR 

CLG  HRS  ON: 

1,440|  3,360 

HTG  HRS  ON: 

2,304  5,376 

H/C  HRS  ON:: 

3,754  8,760; 

CLG  HRS  SAVED: 

1,920 

HTG  HRS  SAVED:; 

3,072 

C/H  HRS  SAVED: 

5,006 

saNsuMas'^i;::; 

HOAUHC: 

21.1 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

o; 

HOAOHC:i 

17.3 

HOAOH; 

27.9 

COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY:; 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207 

ECHC: 

0.0000784 

NSUCHC: 

0.000221 

NSUCC:, 

0.000584 

DDCCHC: 

0.0000919 

DDCCC: 

0.000243 

NSC: 

30500 

DDCH: 

31900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1359 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BUILDING  NAME:  GEN  INST  BLDG 


System  Type: 

10 

System  Name: 

jMultizone  air  handling  unit 

System  Number: 

^HU-2 

1? 

:fFUNGtlOE,,>^F 

r' 

Schedule  ST/SP; 

0.00 

18,305.21 

95.06 

Opt  STASP, 

0.00 

1,115.34 

0.00; 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

7.46 

0.00 

0.00 

Night  Setback 

0.00 

6,637.58 

49.96 

Sub  Total 

7,46 

26,058.13 

145.02 

Economizer 

0.00 

1,766.02 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

5.79 

DDC  Control 

0.00 

2,070.11 

52.25 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

5.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

f —  . 

v;  ;F'0:;:'2^W4:a^ 

'  "  Tv.."  ^  Kf  ^  Zr 

. "UMCSAPPUckTIO^'  , 


POINTS  .  POINTS  points:  PPINTS 


18 


29 

33 

35 

40 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  MZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  MZ  AHU 

Maintenance  (filter)  alarm  -  AHU 


1 

0 

0 

0 

0 


0 


0 


0 

0 


1 


8 

0 


COST 


$348.00 

$3,378.00 

$272.00 

$399.00 

$112.00 

$4,509.0oJ; 


G-1360 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7604  BUILDING  NAME:  GEN  INST  BLDG 

Building  UA:j  3,640  ;  CONDITIONED  SQFT:j  13,^ 


1 

fS 

Is 

mm 

System  Type: 

15  , 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-3  I 

Catagory  Number:  |Construction: 

jUse: 

Occupancy  HRS: 

'Occupancy  Days: 

21  BRICK  AND  CMU 

TRAINING 

0700-2100 

:M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

gYSTEliydPEIlAWNGSCHgcgjLg 

^  -  L' J Vi;4Ci  ■■ : V 

WED:  THUR: 

FRI: 

SAT: 

PRES  START: 

1 _ 

0 

0: 

0 

0 

o: 

0 

0 

PRES  STOP: 

24 

24 

24 

24  : 

24 

_ 24 

REQ  START: 

_ g 

7 

7 

7 

7 

7 

0 

REQ  STOP: 

0 

23 

23 

23 

23 

_  15 

0 

Inputs 


Motor  HP 

2.00 

HP  Effic 

0.78 

Load  Factor 

0.80 

CFM-HTG 

2,000 

CFM-CLG 

2,000 

%OA 

15% 

%Area 

10% 

CHILLER  CAP  (TONS) 

0 

KW-TON 

0.00 

BLR  CAP  INPUT  (BTUH) 

0 

BLR  CAP  OUTPUT  (BTUH) 

0 

BOURS^ICCULAfloM 

IREQUIRED  PRESENT 

iHR/YR 

HRnrR 

CLG  HRS  ON: 

1,440  3,360 

HTG  HRS  ON: 

2,304  5,376 

H/C  HRS  ON:: 

3,754  8,760: 

CLG  HRS  SAVED: 

1,920: 

HTG  HRS  SAVED:: 

3,072: 

C/H  HRS  SAVED: 

5,006 

HOAUHC: 

21.1 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207 

ECHC: 

0.0000784 

NSUCHC: 

0.000221 

NSUCC: 

0.000584 

DDCCHC: 

0.0000919 

DDCCC: 

0.000243 

NSC: 

30500 

DDCH:i 


31900 


OPT: 


305 


CHWR: 


CNWR: 


J7.5 

0 


OAR: 


5.67 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7604 


BUILDING  NAME:  GEN  INST  BLDG 


System  Type: 

15 

! 

System  Name: 

ISmall  Single  Zone  air  handling  unit 

_ j 

System  Number: 

^^HU-3 

Schedule  ST/SP 

om 

7,660.03 

31.69 

0\^  ST/SP 

0.00 

466.73 

’ 

0.00 

Duty  Cycle 

OOP 

0.00 

o.ooi 

Demand  Limit 

3.12; 

0.00 

0.00 

Night  Setback 

0.00 

2,212.53 

;  11-10 

Sub  Total 

3.12 

10,339.28 

42.79 

Economizer 

0.00 

588.67 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

1.93 

DDC  Control 

0.00 

690.04 

11.61 

HW  OA  ReseT 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

o.od 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, ' 
_ and  Safety  Aianms 


TOTAI. 


ZM 


mm 


no; 


1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 

: . . . . .  :  TOTALC:-^ . 


2 

1 


3 

0 


'  "L  - 


0  -  6 


$348.00 


$1,097.00 

$272.00 

$399.00 


G-1362 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  0 1 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7604 


Building  UA:| 


BUILDING  NAME:  GEN  INST  BLDG 

3,640  I  CONDITIONED  SOFT: 


System  Type:  1  ^  '  ^ 

System  Name:  Small  hot  water  boiler  I 

System  Number:  BLR-1 


jCatagory  Number:  jConstruction: 

I  21iBRICKANDCMU~ 

Weeks  of  Winter:^ 

i - - — - _____ — ^ - 

!  Weeks  of  Summer:^ 


iUse: 

TRAINING 


jOccupancy  HRS:  Occupancy  Days: 

^700-2100  |M-F  “ 


wmmm 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

Oi 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

_ 2A 

24 

REQ  START: 

0 

!  7 

7 

_ 2 

_  _ 

~  ~J 

0 

REQ  STOP: 

0 

23 

23 

23 

23 

0 

Motor  HP: 
~  HP  Effi^ 

Load  Factor: 
CFM-HTG: 
CFM-CL^ 
%0^ 
%Area: 

CHILLEfTcAP  (TONS):^ 
KW-TON: 
BLR  CAP  INPUT  (BTUH^T 
BLR  CAP  0UTPUT”(BTUH)7 


2.00 

otT 

0 

'  877~66o 
"wi^o 


PRESENT 


iHRATR 

HRA^R 

CLG  HRS  ON: 

1,600 

3,360 

HTG  HRS  ON: 

2,560; 

5,376 

H/C  HRS  ON: 

4,171: 

8,760 

CLG  HRS  SAVED: 

1,760 

HTG  HRS  SAVED: 

2,816 

C/H  HRS  SAVED: 

4,589 

HOAUHC: 

21.1 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC: 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207 

ECHC: 

0.0000784 

NSUCHC: 

0.000221 

NSUCC: 

0.000584 

DDCCHC: 

0.0000919 

DDCCC:; 

0.000243 

NSC:' 

30500 

DDCH: 

31900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1363 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY.  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BLDG:  7604 

BUILDING  NAME: 

S:fS-^;*NiRGymcji;Ai 

GEN  INST  BLDG 

System  Type: 

|1 

System  Name: 

Small  hot  water  boiler 

System  Number: 

iBLR-1 

Schedule  ST/SP 

rr? - i  'M  J 

4-'--' 

0.00: 

4,734.05: 

jmtsM 

0.00^ 

Opt  ST/SP| 

o.oo: 

512.74i 

0.00^ 

_ ^ _ 

Duty  Cycle 

0.00: 

0.00 

0.001 

Demand  Limit 

0.00 

0.00 

0.00, 

Night  Setback 

0.00 

0.00 

0.00, 

Sub  Total 

0.00 

5,246.80 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  ^eset 

0.00 

0.00 

4.97 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

I 


I  NO.. 


rlv':/:-;' :S-^%.^mssMMikTS-  points'  points 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


COST 


$277.00 


$836.00 

$330.00 


G-1364 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION;  FT.  RILEY,  KS  PREPARED  BY; 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  7604 


Building  UA: 


BUILDING  NAME:  GEN  INST  BLDG 

3,640;  CONDITIONED  SOFT: 


System  Type: 

6  i 

System  Name: 

Small  air  cooled  chiller  | 

System  Number: 

o 

X 

1 

Catagory  Number:  IConstruction: 

21IBRICKANDCMU 


i  Weeks  of  Winter: 

32 

i  Weeks  of  Summer:; 

20 

lUse: 

TRAINING 


jOccupancy  HRS: 
|0700-2100 


jOccupancy  Days: 

Im-f 


6UN:  MON: 


PRES  START: 
PRES  STOP: 
REQ  START: 
REQ  STOP: 


TUE:  V^D:  THUR: 
~~~0  0  0 


Motor  HP: 
~~  HP  Effic: 

Load  Factor: 
CFM-HTG: 
CFM-CLG: 

%OAr 

%Area: 

CHILLER  M^ONS): 

kw-t6in7 

^¥lR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH):' 


i  REQUIRED 

PRESENT 

ttB/YR 

HRA'R 

CLG  HRS  ON:: 
HTG  HRS  ON:; 
H/C  HRS~ON:; 

CLG  HR^SA^Or 


HTG  HRS  SAVED: 

3,072 

C/H  HRS  SAVED: 

5,006 

HOAUHC: 

21.1 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC; 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000207 

ECHC: 

0.0000784 

NSUCHC:: 

0.000221 

NSUCC: 

0.000584 

DDCCHC:; 

0.0000919 

DDCCC: 

0.000243 

NSC: 

30"500 

DDCH: 

31900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1365 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CVWV 


BLDG;  7604 


BUILDING  NAME:  GEN  INST  BLDG 


jSystem  Type: 

P  : 

System  Name: 

Small  air  cooled  chiller 

System  Number: 

!ch-i 

Schedule  ST/SP; 

0.00 

2,938.09| 

0.00 

Opt  ST/SPi 

0.00 

466.73; 

0.00 

Duty  Cycle' 

0.00 

0.00; 

0.00 

Demand  Limit 

1.17 

0.00 

0.00: 

Night  Setback 

0.00 

0.00 

0.00; 

Sub  Total 

1.17 

3,404.82 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00, 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

1,225.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

58.91 

0.00 

0.00 

Remote  Monitoring, 

4.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

1  TOTAL 

.  ( .  ■  .  "mM 

'  4*(K) 

|FUNCwlTvir''UMCSAPPliC^TION7-'''-’^'  '  "  AO  '  M  -4qST 


10 

11 

16 

42 


Scheduled  start/stop  control  - 
Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

Alarms  -  Chiller 

Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 


0 

1 


0 

0 


2 

0 


0 

0 


$386.00 


$664.00 

$281.00 

$150.00 


G-1366 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7604 


Building  UA: 


BUILDING  NAME:  GEN  INST  BLDG 


3,640! 


CONDITIONED  SQFT:i 


13,493 


System  Type: 

26 

System  Name: 

Pump 

System  Number: 

HWP-1 

1 

IS 

ESMySj 

Catagory  Number: 

Construction:  I 

Use:  Occupancy  HRS:  lOccupancy  Days: 

21 

BRICK  AND  CMU 

TRAINING  10700-2100  M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer:! 

1 _ 1 _ 

20 

SUN:  MON: 


TUE:  WED:  THUR: 


PRES  START:  ^ 

o;  : 

Ol  1 

0:  i 

0 

0 

0  i 

0 

PRES  STOP: 

24  ! 

24!  L 

24  ; 

24 

24 

24 

24 

REDSTART:  ” 

0 

^  L 

7 

7 

.1  I” 

7 

0' 

REQSTOP:  ^ 

0 

23 

23 

Z23  1 

ol 

FRI: 


SAT: 


Motor  HP: 

2.00 

HP  Effic: 

0.78 

Load  Factor: 

0.80 

,  CFM-HTG: 

0 

CFM-CLG: 

0 

%OA: 

0% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

6 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

0 

I  BLR  CAP  OUTPUT  (BTUH):; 

0 

40URS  CAIEGMLATIONS  : 


! 

REQUIRED  PRESENT 

HR/YR  IHR/YR 

CLG  HRS  ON: 

1,600 

3,360 

HTG  HRS  ON: 

2,560 

5,376 

H/C  HRS  ON: 

4,17T 

8,760 

CLG  HRS  SAVED: 

1,760: 

HTG  HRS  SAVED: 

2,816; 

C/H  HRS  SAVED: 

4,589 

HOAUHC: 

ii.i 

HOAUH: 

34 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

17.3 

HOAOH: 

27.9 

COAOHC:| 

0.000885 

COAOC: 

0.00234 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC:I 

0.000207 

ECHC: 

0.0000784 

NSUCHC: 

0.000221 

NSUCC:; 

0.000584 

DDCCHC: 

0.0000919 

DDCCC: 

0.000243 

NSC:| 

30500 

DDCH:! 

31900 

OPT: 

305 

CHWR:| 

17.5 

CNWR:; 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7604  BUILDING  NAME:  GEN  INST  BLDG 


ISystem  Type: 

26 

System  Name: 

Pump 

jSystem  Number: 

HWP-1  I 

^S^FONCTIdM 

Schedule  ST/SP 

O.OOj 

4,309.26' 

0.00 

Opt  ST/SP 

o.ooj 

466.73 

0.00 

1  Duty  Cycle; 

0.00 

0.00 

0.00 

Demand  Limit 

0.00; 

0.00 

O.CX) 

Night  Setback 

0.00^ 

0.00, 

O.CK) 

Sub  Total 

0.00 

4,775.93 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

r  TOTAL 

-  _ ;  ■U.0OI  •  ; 

rUMCS"’’- 

[functn 

im--  ^ 


uMcsAppLicAir0fe^4-’'">'-iw'::- 


PO«^:=:  POINI?l  POINTS 


24 


Scheduled  start/stop  control  - 
Pump;  Optimum  start/stop  -  Pump; 
Demand  limiting  -  Pump 


1 


1 


m 


^  ^ __  ■ 


:;Tpi^K=? 


$386.00 


$386.00 


G-1368 


BUILDING  7606 

ENLISTED  PERSONNEL  DINING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7606 


BUILDING  NAME:  ENL  PERS  DIN 


Building  UA: 


2,454 


CONDITIONED  SQFT:| 


13,493 


ivfiB 

System  Type: 

11 

System  Name: 

Variable  Air  Volume  air  handling  unit 

System  Number: 

AHU-1 

Catagory  Number: 

Construction: 

jUse: 

jOccupancy  HRS: 

Occupancy  Days: 

11 

BRICK  ANDCMU 

MESS  HALL  -  DINING  AREA  0600-2000 

iM-F;  SAT-SUN 

Weeks  of  Winter:! 

32 

Weeks  of  Summer:; 

20 

iYSTEMORERAl 

IINGSC 

SiEDiii 

ilirr 

■■  V.  J  -<£’».  .  ,  - 

...; ; 

SUN: 

MON: 

Tyg. 

WED:  THUR: 

FRI: 

SAT: 

PRES  START: 

o: 

0 

0 

0  0 

0 

0 

PRES  STOP:  [ 

24 

24 

24 

Z^24  ^ 

24 

24 

REQ  START: 

6 

5 

5 

5  _ 5 

5 

6 

REQSTOP:  [ 

24 

24  : 

24 

_ 24  24 

24 

24 

‘5’  >  PyP  L"'  r.-^. 

Motor  HP: 

'  3.00 

HOAUHC: 

28.4 

HP  Effic: 

0.79 

HOAUH: 

45.6 

Load  Factor: 

0.80 

COAUHC: 

0.000623 

CFM-HTG: 

7,000 

COAUC: 

0.00165 

CFM-CLG: 

7,000 

HOAOHC: 

33.9 

%OA: 

30% 

HOAOH: 

54.4 

%Area: 

35% 

COAOHC: 

0.0006483 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0.00171 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0.000208 

ECHC: 

CU0000788 

_  . . . . . 

NSUCHC: 

0.000261 

NSUCC: 

0.06069i 

REQUIRED  PRESENT 

DDCCHC:; 

0.00018 

;  IHR/YR  HRTiTR 

DDCCC: 

0.000476 

CLG  HRS  ON:  2,620 

3,360 

NSC: 

57200" 

HTGHRSON:  4,192 

5,376 

DDCH: 

22500 

H/CHRSON:|  6,831 

8,760 

OPT: 

305 

CLG  HRS  SAVED:  740 

HTG  HRS  SAVED:  1,184 

C/H  HRS  SAVED:  1,929 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7606 

BUILDING  NAME:  ENL  PERS  DIN 

System  Type: 

11  i 

System  Name: 

jVariable  Air  Volume  air  handling  unit 

System  Number 

^HU-1 

1  Schedule  STASP 

0.00 

6,896.48 

115.06 

Opt  ST/SP 

0.00 

691.23 

o.oo! 

1  Duty  Cycle 

0.00 

0.00 

0.00' 

Demand  Limit 

4.62 

0.00 

0.00: 

Night  Setback 


0.00 


3,524.80 


49.13: 


Sub  Total 


4.62 


11,112.52 


164.19 


Economizer 


0.00 


3,767.82 


0.00 


Ventilation/Recirculation 


DDC  Control 


HW  OA  Reset 


Chilled  Water  Reset 


Condenser  Water  Reset 


Chiller  Demand  Limit 
Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 


0.00, 


0.00 


0.00 


399.03, 

o7oo 


18.19, 

J97^ 

6.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


0.00 


5.00 


TOTAL 


201.711 


5.00 


UMCS'APPUCA’nON'-^-S"'''"": 

' '■■A:?!-'-  '.toints' 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

32  Direct  digital  control  -  VAV  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 

40  Maintenance  (filter)  alarm  -  AHU 


r;--/:. 


0 

0 

0 

0 


3 

1 

0 

0 


0 

0 


11 

0 


i  ,  :  « 


$348.00 


$3,695.00 

$272.00 

$399.00 

$112.00 

$4,a^.W  : 


G-1370 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7606 


Building  UA:{ 


BUILDING  NAME:  ENL  PERS  DIN 

conditioned  SOFT:! 


System  Type:  1 1 

System  Name:  Variable  Air  Volume  air  handling  unit 
System  Number:  AHU-2 


13,493 


Catagory  Number:  Construction: 

Use:  1 

Occupancy  HRS:  Occupancy  Days: 

iiIbrickand  cmu 

MESS  HALL  -  DINING  AREA ! 

0600-2000  'M-F;  SAT-SUN 

Weeks  of  Winter: 
Weeks  of  Summer: 


INGSi 

CHlpy 

iE-?; 

S'"'; 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

Fm: 

SAT: 

PRES  START:  L 

O' 

O' 

!  o; 

_ 0 

0 

0 

1  o' 

PRES  STOP:  L 

24 

24; 

24 

24 

24 

24 

REQ  START:  ~ 

6: 

5 

'  5 

~T.Z5 

5 

5 

i  6 

REQSTOP: 

24' 

24 

24 

24 

24 

24 

24 

IN.  "n  ?v~' ' , 


Motor  HP: 

_  HP  Effic: 

Load  Factor: 
CFM-HTG: 
“““  CFM-CLG: 

%Area: 

CHILLER  CAP  (TONS): 

“kW-TON: 
BLR  CAP  INPUT  (BTUH): 
BLR  CAP  OUTPUT  (BTUH):^ 


IREQUIRED 

PRESENT 

i 

Ihra^r 

HRA'R 

CLG  HRS  ON 

!  2,620 

3,360 

HTG  HRS  ON 

4,192 

5,376 

H/C  HRS  ON 

6,831 

8,760 

CLG  HRS  SAVED 

740; 

HTG  HRS  SAVED 

1,184 

C/H  HRS  SAVED 

1,929: 

HOAUHC: 

28.4 

HOAUH: 

45.6 

COAUHC: 

0.000623 

COAUC: 

0.00165 

HOAOHC: 

33.9 

HOAOH: 

54.4 

COAOHC: 

0.0006483 

COAOC: 

0.00171 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000208 

ECHC: 

0.0000788 

NSUCHC:; 

0.000261 

NSUCC: 

0.000691 

DDCCHC: 

0.00018 

DDCCC:' 

0.000476 

NSC: 

57200 

DDCH: 

22500 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1371 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/CVWV 


BLDG:  7606 


BUILDING  NAME;  ENL  PERS  DIN 


System  Type: 

11 

iSystem  Name: 

iVariable  Air  Volume  air  handling  unit 

System  Number: 

AHU-2 

Schedule  STfSP 


0.00 


6,986.63 


119.171 


Opt  ST/SP 


0.00 


691.23; 


0.00 


Duty  Cycl€ 


Demand  Limit 


Night  Setback 


Sub  Total 


0.00 


0.00! 


4.62 

"oToo” 


O.OOi 


3,650.69 


4.62 


11,328,55 


0.00: 


0.00 


49.13 


168.30 


Economizer 


Ventilation/Recirculation 


0.00 


0.00 


3,902.39 

“”4112^ 


0.00 


18.84 


DDC  Control 

0.00 

8,914.08 

19.33 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

5.00 

fci TOTAL'--  -f 

“IrmirTW 

24,«a.30L/  '  - , 

[FUNdm^^ 


..'•it.,  ^  >  '  '  <  =  1 

UMCS  APPLICATION  i;  . 


■AO;  -  Kri 


jJ^INTSv/lPOINTS. 


18 

32 

33 

36 

40 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  VAV  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 

Maintenance  (filter)  alarm  -  AHU 


0 

0 

0 

0 


|5| . . 


3 

1 

0 

0 


0 


0 

0 


1  $348.00 


11  $3,695.00 

0  $272.00 

2  $399.00 

0  $112.00 

14  ^,826.00 


G-1372 


EMC  ENGINEERS,  INC. 

PROJECT  NAME.  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #;  DACA  01-94-D-0033  DATE:  09-Dec-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


CHILLER  CAP  (TONS):  0 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY:; 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC:; 

0 

NSUCHC:! 

0 

NSUCC:i 

DDCCHC:! 

0.00000209 

’  DDCCC:| 

0.00000552 

NSC:; 

992000 

DDCH: 

9640 

OPT:| 

305 

CHWR:; 

17.5 

CNWR:| 

0i 

OAR:| 

5.67 

G-1373 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO; 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

09-Dec-95 

AJN/CWW 


BLDG: 


7606 


BUILDING  NAME^  ENL  PERS  DIN 


System  Type: 

|3 

System  Name: 

Small  steam  boiler 

System  Number: 

jBLR-1 

i 

Schedule  ST/SP 

O.OOi 

.00: 

0.00 

Opt  ST/SP 

0.00 

0.00: 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.00 

o.oo' 

0.00 

Night  Setback 

0.00 

0.00' 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recircutation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 

4.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

f.'  :■  ■  ■ .  ■■■• 

j  ? v'f‘ 

:  4m 

G-1374 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7606 


Building  UA;! 


BUILDING  NAME:  ENL  PERS  DIN 

X4M  CONDITIONED  SOFT: 


System  Type:  6 

System  Name:  Small  air  cooled  chiller 
System  Number:  CH-1 


Catagory  Number:  IConstruction: 

iiIbrickand  cmu 


lUse:  jOccupancy  HRS: 

ImESS  hall  -  DINING  AREA  10600-2000 


Occupancy  Days: 
iM-F;  SAT-SUN 


Weeks  of  Winter: 

Weeks  of  Summer: 

'  , ;  •  '  :  ^  ^ 

--  V  '  • 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START:  [ 

0 

0 

0 

0 

0  : 

0 

0 

PRES  STOP:  ' 

24 

24 

_ 24 

24 

24 

24 

24 

REDSTART:  [ 

6 

5 

~5 

5 

_ 5;  ^ 

5 

6 

REQSTOP: 

24 

24 

24 

24 

24 

24 

24 

^  . 

HPEfi^ 
Load  Factor: 
i  CFM-HTG: 

CFM-CLG: 

— 

%Area: 

CHILLER  CAP  (TONS): 

KW-TON: 
BLR  CAP  INPUT  (BTUH): 
"bLR^CAP  output  (BTUH): 


REQUIRED 

HRA^R 

PRESENT 

HRTfR 

CLG  HRS  ON 

2.620 

3,360 

HTG  HRS  ON 

I  4,192 

5,376 

H/C  HRS  ON 

6,831 

8,760 

CLG  HRS  SAVED: 

740 

HTG  HRS  SAVED? 

1,184 

C/H  HRS  SAVED: 

1,929 

HOAUHC: 

28.4 

HOAUH: 

45.6 

COAUHC: 

0.000623 

COAUC: 

0.00165 

HOAOHC: 

33.9 

HOAOH: 

54.4 

COAOHC: 

0.0006483 

COAOC: 

0.00171 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0.000208 

ECHC: 

0.0000788 

NSUCHC: 

0.000261 

NSUCC: 

0.000691 

DDCCHC: 

0.00018“ 

DDCCC: 

0.000476 

NSC: 

57200 

DDCH:; 

22500 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1375 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG;  7606 


System  Type: 

j6 

ISystem  Name: 

Small  air  cooled  chiller 

jSystem  Number: 

|CH-1  i 

lia«fh?irr  I 

pgaMasa.’;  •  UWaSg-- 

Schedule  STAS^ 

0.00 

2,706.08 

O.OOi 

Opt  SUSP 

0.00! 

1,115.34 

O.OQf 

Duty  Cycle 

O.OO: 

0.00 

0.00 

Demand  Limit 

2.80 

0.00 

o.oo: 

Night  Setback 

0.00 

0.00 

o.oo! 

Sub  Total 

2.80 

3,821.42 

0.00 

Economizer 

0.00 

0.00 

0.00 

Venti  lation/Reci  rcutation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

1,225.00 

0.00 

Condenser  Water  Reset 

0.00 

"aoo^ 

0.00 

Chiller  Demand  Limit 

58.91 

0.00 

Remote  Monitoring, 

4.00 

Maintenance,  Run  Time, 
and  Safety  Alarms 


TOTAL 


:;5,q46.4J| 


pMar" 

oNOv"'" 


WISAL  mtf  W  PMi  and  COST  SUM 


10  Scheduled  start/stop  control - 
Chiller;  Optimum  start/stop  control 
Chiller;  Demand  limiting  -  Chiller; 
Night  Setback  -  Chiller 

1 1  Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

16  Alarms  -  Chiller 

42  Chiller  demand  limiting  -  Small  Air 

Cooled  Chiller 

te  -5'  o  g*' j  ^  '--i .  g 


1 


0 

1 


0 

0 


'■  X  ,2 


1 

0 

2 


■•'it'";-':-: 


0 

0 


$386.00 


$664.00 

$281.00 

$150.00 


:$1, 481.00- 


G-1376 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  HEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


Category  Number:  jConstruction: 

12iBRICKANDCMU 


{Use:  Occupancy  HRS: 

{MESS  HALL  -  KITCHEN  ARE  0500-2400 


jOccupancy  Days: 
IM-F;  SAT-SUN 


Weeks  of  Winter: 

32I 

Weeks  of  Summer:; 

20: 

5TBiQI?El! 

RiPWi 

SJ  ...O'  -  .J., 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START 

i  0 

0 

0 

0'  i 

0' 

i _ p: 

I  0 

PRES  STOP 

'  24' 

24 

24 

24  ■ 

24 

24 

24 

REQ  START 

6 

5 

~  JJJ 

5  [ 

5; 

5 

6 

REQ  STOP 

24  ! 

24 

b  24 

24 

24 

24 

24 

_ f'sj-*-! 

Motor  HP 

HP  Effic 

Load  Factor 

CFM-HTG 

CFM-CLG 

%OA 

%Area 

CHILLER  CAP  (TONS) 

KW-TON 

1 

BLR  CAP  INPUT  (BTUH) 

BLR  CAP  OUTPUT  (BTUH) 

. c,  •“  v"=«ri  'V'- 


0.75 

6 Jo 
0 
0 

0% 

"  "^2:0^ 

Too'ojo^ 

“2T6do.boo 


{REQUIRED  1 

PRESENT 

IHRA^R  i 

HRATR 

CLG  HRS  ON:  2.620 

3,360: 

HTGHRSON:,  4,192 

5,376 

H/CHRSON:l  6,831 

i _ ^ _ 

8,760 

i 

CLG  HRS  SAVED:! 

740 

HTG  HRS  SAVED: 

1,184 

C/H  HRS  SAVED:! 

1,929 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY:! 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.00000209 

DDCCC: 

0.00000552 

NSC: 

992000 

DDCH: 

9640 

i  OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR:: 

5.67 

G-1377 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7606  BUILDING  NAME:  ENL  PERS  DIN 


jSystem  Name: 

isteam  to  hot  water  converter 

_ _ _ _ _ _ i 

ISystem  Number: 

CV-1 

Schedule  STtSP 

0.00\ 

802.97; 

o.oo: 

Opt  ST/SP 

0.00; 

206.85; 

aoo' 

Duty  Cycle 

0.00 

0.00! 

0.00 

Demand  Limit 

0.00 

o.oo; 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

1,009.81 

0.00 

Economizer 

o.oo' 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

11.34 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

TOTAL  1 


,  0.001 


1,0(!®.81i' 


fc:,./--:- 

ruMCs:-1 

t-.'KO.-;. 


Scheduled  start/stop  control  -  STM- 
HW  Cnvrtr;  Optimum  start/stop 
control  -  STM-HW  Cnvrtr;  Night 
setback  -  STM-HW  Cnvrtr 

Hot  water  reset  -  STM-HW 
Converter 


$386.00 


$1,109.00 


TOTAL; 


$1,495.00 


G-1378 


EMC  ENGINEERS,  INC. 


PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


ENERGY  CALCULATION  PARAMETERS 


BLDG:  7606  BUILDING  NAME:  ENLPERSDIN 


Building  UA: 

2,4541  i  CONDITIONED  SQFTd  13,493 

System  Type: 

17  i 

System  Name: 

Heating  and  Ventilating  Unit  with  Return  Fa 

System  Number; 

HRU-1  1 

Catagory  Number: 


Construction: 


lUse: 


jOccupancy  HRS: 


jOccupancy  Days: 


12| 


IBRICKAND  CMU 


[MESS  HALL  -  KITCHEN  AREi0500-2400 


IM-F;  SAT-SUN 


Weeks  of  Winter! 

32 

Weeks  of  Summer! 

20: 

/s;: 

.t'  ’ '  ' . 

SUN: 

MON:  TUE: 

WED: 

THUR: 

FRI;  SAT: 

PRES  START: 

I  0 

0 

0 

0 

0 

0  0 

PRES  STOP: 

1 _ 24 

_ 24  _ 

24 

24 

24  :  24 

REQ  START: 

6 

5 

5 

L  5  ' 

5 

5  6 

REQ  STOP: 

24 

24 

24 

24 

(M 

CM 

«iY  /  -  „  --v«^  - 

Motor  HP: 

8.00 

HP  Effic: 

0.82 

Load  Factor: 

0.80 

CFM-HTG: 

11,400 

CFM-CLG: 

0 

%OA: 

100% 

%Area: 

20% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

o’ 

BLR  CAP  OUTPUT  (BTUH): 

0 

fiouRlUKtfafibh® 

iREQUIRED  PRESENT 

iHRT^R 

HRTrR  i 

CLG  HRS  ON: 

2,620  3,360! 

HTG  HRS  ON: 

4,192  5,376! 

H/CHRSON: 

6,831  8,760 

CLG  HRS  SAVED:! 

740' 

HTG  HRS  SAVED: 

1,184! 

C/H  HRS  SAVED: 

1,929 

HOAUHC: 

■  0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

"o 

NSUCHC: 

0 

NSUCC: 

0 

DDCCHC: 

0.00000209 

DDCCC: 

0.00000552 

NSC: 

992000 

DDCH: 

9640 

1  OPT: 

305 

■  CHWR:; 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1379 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7606 


BUILDING  NAME:  ENL  PERS  DIN 


System  Type: 

17  i 

ISystem  Name: 

Heating  and  Ventiiating  Unit  with  Return  Fa 

System  Number: 

IHRU-1 

j 

Schedule  ST/SP 

0.00! 

6,92^561 

0.00; 

Opt  ST/SP 

O.OOi 

1,784.55; 

0.00; 

Duty  Cycle 

O.OOl 

0.00 

0.00 

Demand  Limit 

0.00 

0.00' 

0.00 

Night  Setback 

0.00 

0.00^ 

146.06 

Sub  Total 

0.00 

8,712.11 

146.06 

Economizer 

0.00 

o.oo' 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

1.42 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset  0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

4.00 

p  TOTAL 

‘  “;..8,miiK-';" 

">■"  ^  '147*48; 

-  4*00 

1 9  Scheduled  start/stop  control  -  AHU 
w/  RF;  Optimum  start/stop  -  AHU 
w/  RF;  Demand  limiting  -  AHU  w/ 
RF;  Duty  Cycling  -  AHU  w/  RF 

30  Direct  digital  control  -  H&V  Unit 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


0 

0 


0 

0 


3 

0 


$697.00 


$813.00 

$272.00 


TOTAL: 


$1,782.00 


G-1380 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7606 


BUILDING  NAME:  ENL  PERS  DIN 


CONDITIONED  SOFT: 


13,493 


Building  UA:!  2,454i 


System  Type:  17  "  * 

System  Name:  Heating  and  Ventilating  Unit  with  Return  Fa 
System  Number:!HRU-2  ^  i 


jUse:  [Occupancy  HRS:  [Occupancy  Days: 

ImESS  HALL  -  KITCHEN  AREi0500-2400  IM-F;  SAT-SUN 


Catagory  Number:  jConstruction: 

'  "  12iBRICK  AND  CMU 


Weeks  of  Winter: 

32; 

Weeks  of  Summer: 

20; 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

_ 0 

0 

0 

0  ' 

0 

0 

PRES  STOP: 

24 

24 

24 

24 

24 

24 

24 

REQ  START: 

6 

~~A 

5 

5 

5 

5 

6 

REQ  STOP: 

24 

.z,,r 

24 

24 

24 

24 

ZlIM 

. 

HP  Efftc:  3 
Load  Factor: 
CFM-HTG: 
d™-CLG: 
%OA: 
%Area: 

CHILLER  CAP  (TONS)^ 
KW-TON: 

BLR  CAP  INPUT  (BTUH): 

BLR  CAP  OUTPUT  (BTUH): 


REQUIRED 

Ihra^r 


PRESENT 

iHRA^R 


CLG  HRS  ON: 
HTG  HRS^ON-T 
H/C  HRS  ON: 

CLG  HRS  SAVED: 
~HTG  HR¥sAVED:“ 
C/H  HRS  SAVED: 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

NSUCC: 

0 

DDCCHC: 

0.00000209 

i  DDCCC:I 

0.00000552 

NSC:| 

992000 

DDCH: 

9640 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1381 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY: 


1406-001 
1 6-Sep-95 
AJN/CWW 


BL^:  7606 


BUILDING  NAME:  ENL  PERS  DIN 

TIONSWWMARY 


System  Type: 

j17 

System  Name: 

iHeating  and  Ventilating  Unit  with  Return  Fa 

j 

iSystem  Number: 

jHRU-2 

; 

IN 


1  Schedule  ST/SP| 

O.OOj 

2,387.20 

o.oo; 

r  OptST/SP; 

0.00; 

614.95 

0.00 

Duty  Cycle 

O.CX)' 

0.00; 

0.00 

Demand  Limit 

0.00 

0.001 

0.00: 

Night  Setback 

0.00 

0.00; 

73.03 

Sub  Total 

0.00 

3,002.15; 

73.03 

Economizer 

o.Qo; 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.71 

~  HW  OA  Reset 

0.00^ 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 


fYPfcAL 


'  UMO APpfi^fefN’^', /■;  |>o/.  f  ^ 


Scheduled  start/stop  control  -  AHU 
w/  RF;  Optimum  start/stop  -  AHU 
w/  RF;  Demand  limiting  -  AHU  w/ 
RF;  Duty  Cycling  -  AHU  w/  RF 

Direct  digital  control  -  H&V  Unit 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 


$697.00 . 


$813.00 

$272.00 

$1,7«2:00 


G-1382 


BUILDING  7608 

ADMINISTRATION  &  SUPPLY  BUILDING 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW 


BLDG:  7608 


Building  UA: 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

4,753,  ~~CONDITIONED  SQ^ 


System  Type:  15 

System  Name:;Small  Single  Zone  air  handling  unit 
System  Number: AHU-1 


jCatagory  Number:  iConstruction: 

i  sIbrick  and  cmiT 


Use: 

^Di^&SUPPLY 


jOccupancy  HRS:  Occupancy  Days: 

0700-1600  ™M-F 


I  ~~ 

Weeks  of  Winter: 

32 

' 

Weeks  of  Summer: 

20 

SUN: 

MON:  " 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

_ 0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

_ 24 

24 

24 

. . 2’4 

_ 24 

REQ  START: 

"  .0 

'Za 

_ 6 

_ _6 

17773' 

7  *  7^ 

0 

REQ  STOP: 

7  d 

A? 

17 

17 

rz 

0 

Motor  HP: 
~~  HP  Effic: 

Load  Factor: 
C^^-HTG: 
CFm:43U37 
%OA: 
%Area: 

.  cTuLLERCA^rTOh^^^ 

’  KW-TON: 

^BLR  CAP  INPUT  {BTUH17 

“bLR  CAP  OLFtPUT  (BTU 


HOAUHC: 

IhOAUH: 

coauhcT 

coauc7 

ho^hcT 

“hoa6h7 

COAOH^: 

coaocT 

^DC  DUTY:" 
DC  DEMAND: 

eccT 

ECHC:^ 

NSUCHC: 

NSUC^ 


0 

0 

0 

. . .  0 

0 

0 

0 

o'.iY 

0".17 

0 

d 

~6.00022S 

~6w0598 


REQUIRED  PRESENT 

DDCCHC: 

0.0000188 

HRA'R  HRA'R 

DDCCC: 

0.0000498 

CLGHRSON:  1,100  3,360 

NSC: 

93100 

HTGHRSON:  1,760  5,376 

DDCH: 

29900 

H/C  HRS  ON:  2.868  8,760 

OPT: 

305 

...  .  . . . .  ... 

CHWR: 

17.5 

CLG  HRS  SAVED:  2,260 

. - . 

HTG  HRS  SAVED:  3,616 

CNWR:' 

0 

C/H  HRS  SAVED:  ~  5,892 

— - - 

OAR: 

5.67 

G-1383 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY;  AJN/CWW 


BLDG:  7608 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


"SUMS 


System  Type: 


15 


System  Name: 


Small  Single  Zone  air  handling  unit 


System  Number: 


AHU-1 


MJStu/yr 

-  -  M 

Schedule  ST/SP; 

0.00' 

1,021.79: 

0.00 

Opt  ST/SP 

0.00' 

137.90: 

0.00 

Duty  Cycle 

0.00’ 

0.00 

0.00 

Demand  Limit 

0.35 

0.00 

0.00 

Night  Setback 

0.00 

1,270.39 

0.00 

Sub  Total 

0.35 

2,430.08 

0.00 

Economizer 


0.00 


0.00 


0.00 


Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

51.49 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

^  -v  !- 

\  ' '  .Si  w.  o 

3.00' 

FUNCTN 

NO, 


\.5r  <  'yw?*' 


•;X' 

'  rxi.',  .i-.; 


f.  .  POINTS  POINTS  POINTS  POINIS  ?  1 


18  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


0 

0 


0 

0 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 


G-1384 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO;  1406-001 

CLIENT  CNTRCT  #;  DACA  01 -94-D-0033  DATE;  1 6-Sep-95 

LOCATION;  FT.  RILEY,  KS  PREPARED  BY;  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7608 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


Building  UA:; 


4,753 


CONDITIONED  SOFT: 


13,520 


r  System  Type:|l6  ^  , 

I _ System  Name:|Small  Single  Zone  air  handling  unit  ' 

i  System  Number:|AHU-2  ~ 


Catagory  Number:  Construction: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

3  BRICK  AND  CMU 

ADMIN  &  SUPPLY 

I0700-1600 

M-F 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


,SUN:  MON:  fuE: 

PRES  START:  _  I  ^  0  ZZIA 

PRES  STOP:  ZZ  M  24 

REQ  START:  _  Z  ZZZZA  ^  6 

REQSTOP:  0  17  17 


Motor  HP: 

0.50 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

940 

%OA: 

20% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH)7 

0 

BLR  CAP  OUTPUT  (BTUH): 

"o’ 

B50RS  CALCULATIONS^ 

.  y  ''i 

REQUIRED  PRESENT 

HRATR 

HRATR 

CLG  HRS  ON: 

1,100 

3,360 

HTG  HRS  ON: 

1,760 

5,376 

H/C  HRS  ON: 

2,868 

8,760 

CLG  HRS  SAVED:  2,260 

HTG  HRS  SAVED r  ^3^16 

cTh  hiR^SWED:  5,892 


"  y"” '"T' .  .  ■ 

FRI;  SAT: 

0  0 

_ 24 _ 2^ 

_ 6  _ g 

__ 

COI^ST^f|?y';y:«iS-l^ 

'i,  f.  - 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

^C  DEMyTNDr 

0.17 

ecc7” 

0 

ECHC: 

-  ^ 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

'"'"467 

WED:  THUR: 

ZZZa  ZZo 
ZZZM 
ZZZK  Z^ZZ^ 
ZZ  ZZ  Zn 


G~1385 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7608 

BUILDING  NAME; 

ADMIN  &  SUPPORT  BLDG 

^  ^  CALCULATION  SUMMARY 

''i'c'sr"  V" 

^  ^  . .  . . . 

System  Type: 

15 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-2 

l  FUNCTION?  ; 

‘V'  ' 

Schedule  SUSP 

0.00 

1,021.79; 

0.00 

Opt  SUSP 

0.00 

137.90 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.35 

o.oo' 

0.00 

Night  Setback 

0.00 

1,270.39 

0.00 

Sub  Total 

0.35 

2,430.08 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

51.49 

0.00 

HWOAlt^set 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0,00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL 

0.00-  ,  ' 

3.00 

FUNCTO 


!'*  'cost':'.' 


1 8  Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 

.  y  •  ■  f-XOTAL; 


0 

0 


2 

1 


0 

0 


3 

0 


$348.00 


$1,097.00 

$272.00 

$399.00 

$2,116.00 


G-1386 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7608  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

i  Building  UA:  4?^3  CONDITIONED  SOFT:  13,520 


pliM  INFORMATION 

I  System  Type:  15 

1  System  Name: 

Small  Single  Zone  air  handling  unit 

1  System  Number: 

AhU-3 

Catagory  Number:  ^Construction:  Use:  Occupancy  HRS:  Occupancy  Days: 


_ SbRICK  AND  CMU  "  ADMIN  &  SUPPLY  10700-1600  M-F 

Weeks  of  Wi  nter:  32 

Weeks  of  Summer:  20 


l^lM  Weeing  ^HEbuu^M®sli 

^ nr 

1.,: i 

SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

_ g 

0 

0 

_ g 

0 

_ g 

PRES  STOP: 

24 

24 

24 

24 

24 

2~4 

REQ  START: 

0 

_ 6 

6 

6 

1  § 

S 

REQ  STOP: 

”4 

17 

17 

17 

17 

'""o 

constants!  T 


Motor  HP: 

0.50 

HP  Effic: 

0-66 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

940 

%OA: 

20% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

0 

KW-fON: 

0.00 

BLR  CAP  Input  (btuh): 

0 

BLR  CAP  OUTPUT  (BTUH): 

0 

gcm$CALCUlJ^ 


„  J  ^  A 

REQUIRED  PRESENT 

HRA'R  HWYR 

CLG  HRS  ON: 

1,100 

3,360 

HTG  HRS  ON: 

1,760 

5,376 

H/C  HRS  ON: 

2,868 

8,760 

CLG  HRS  SAVED:  2,260 

HTG  HRS  SAVED:  3,616 

cThH  RS  SAVED:  ^92 


HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

~nsuchc7 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDChL 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5^7 

G-1387 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406^001 

CLIENT  CNTRCT  #:  DACA  01-94-D-0033  DATE:  16-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7e08 


System  Type: 


System  Name: 


System  Number: 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

^^nIrgY  CALCUtAf fOWSUM 


Small  Single  Zone  air  handling  unit 


AHU-3 


l-l-  ■>:  .mNiPJjffilTr 

mM  1  mmi 

Schedule  SUSP 

0.00; 

1,021.79 

0.00; 

OptST/SP 

0.00 

137.90 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.35 

0.00 

0.00 

Night  Setback 

0.00 

1,270.39 

0.00 

Sub  Total 

0.35 

2,430.08 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

5l’49 

0.00 

HW  OA  Reset 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

d.oo 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

3.00 

TOTAL  H 

0.001 

■"  •  3.00 

,FUNCTNr 
NO.'  C 


' '' ff 


18 

Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

1 

0 

0 

1 

$348.00 

27 

Direct  digital  control  -  Small  SZ  AHU 

0 

2 

0 

3 

$1,097.00 

33 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

0 

1 

0 

0 

$272.00 

36 

Outside  air  damper  economizer 

0 

0 

0 

2 

$399.00 

control  -  AHU 

■■  -.JW-k 

■  xs.%': 


TOTAL; 


G-1388 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7608 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


Building  UA:; 


4,753 


CONDITIONED  SOFT: 


13,520 


System  Type:|15 


System  Name:|Small  Single  Zone  air  handling  unit 


System  Number;jAHU-4 


Catagory  Number:  |Constructlon: 

Use: 

Occupancy  HRS: 

Occupancy  Days: 

aiBRICKANDCMU 

ADMIN  &  SUPPLY 

0700-1600 

M-F 

Weeks  of  Winter: 

32 

Weeks  of  Summer: 

20 

SYSTEM  dPERAtlNG  sc 

HED^j 

jygli; 

SUN: 

MON: 

TUE:  Wl 

PRES  START:  0 

0 

0 

PRES  STOP:  ^24 

24 

24 

REQ  START:  0 

6 

6 

REQSTOP:  ^  0 

17 

17 

iPiMPiaiggga 

Motor  HP: 

" 

HP  Effic:* 

"  ’  o766 

Load  Factor: 

0.80 

~  CFM-HTG: 

0 

CFM-CLd: 

940 

%OA: 

20% 

%Area: 

0% 

CHILLER  CAP  (TONS); 

"d 

KW-TON: 

oToo 

BLR  CAP  INPUT  (BTUH): 

0 

BLR  CAPOUTPUTZErrUH): 

0 

WOURS  calcOlatioi^ 


REQUIRED 

HRfYR 

PRESENT 

HRA^R 

CLGHRSON:  1,100 

3,360 

HTGHRSON:  1,760 

5,376 

H/C  HRS  ON:  2,868 

8,760 

CLG  HRS  SAVED;  2,260 

HT G  HRS  SAVED?  '  3^1 6 

C/H  HRS  SAVED:  5,892 

0 

24 

A 

17 


THUR: 

0 

r~  ZM 

Za 

17 


FRI: 


24 


SAT: 

0 

24 


"17 


CONSTANTS 


HOAUHC: 

hoauhT 


COAUHC: 

coaucT 

HOAOHCf 

^d^OHr 


COAOHC: 


COAOC: 


DC  DUTY: 

DC  DEMAND: 

ECC: 

ECHC: 

0.17 

0.17 

0 

0 

NSUCHC: 

0.000226 

NSUCC: 

0.000598 

DDCCHC: 

0.0000188 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

""  "299d0 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G’1389 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS 
CLIENT  CNTRCT  #:  DACA  01-94-D-0033 
LOCATION:  FT.  RILEY,  KS 


EMC  NO:  1406-001 
DATE:  16-Sep-95 
PREPARED  BY:  AJN/CWW 


BUILDING  NAME:  /^^MIN  &  SUPPORT  BLDG 

pNEliTCALCULAfM 


System  Type: 
System  Name: 
System  Number: 


'Small  Single  Zone  air  handling  unit 
AHU-4  “ 


MHIyr 


Remote  Monitoring, 
Maintenance,  Run  Time, 
_ and  Safety  Alarms 

TOTAL  I 


Schedule  ST/SP 

0,00: 

1,021.79: 

0.00 

Opt  ST/SP 

0.00 

137.90 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.35 

0.00 

0.00 

Night  Setback 

0.00 

1,270.39 

0.00 

Sub  Total 

0.35 

2,430.08 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

”51.49 

0.00 

HW  OA  Reset 

0.00 

o.oo"' 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

0^00^ 

0.00 

2,481.58; 


r'uMCs;:.; 

FUNCXi^' 


-  :  /  POFnTS  points  jklINTS  POINTS 


cost 


Scheduled  start/stop  control  -  AHU; 
Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

Direct  digital  control  -  Small  SZ  AHU 

Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

Outside  air  damper  economizer 
control  -  AHU 


$348.00 


$1,097.00 

$272.00 

$399.00 


TtOTAE:;: 


$2,116.00 


G-1390 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 

ENERGY  CALCULATION  PARAMETERS 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7608 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


Building  UA:| 


4,753 


CONDITIONED  SOFT: 


13,520 


WfrnnmonmmU 


System  Type:ll 5 

System  Name:  Small  Single  Zone  air  handling  unit 

System  Number:|AHU-5 

Catagory  Number:  Construction: 


Use: 


Occupancy  HRS: 


Occupancy  Days: 


3  BRICK  AND  CMU 


ADMIN  &  SUPPLY 


0700-1600 


iM-F 


Weeks  of  Winter: 


32 


Weeks  of  Summer: 

'S:reM5l?EF®lN<3^CHEp^^ 

20 

UE: 

WED: 

',~b( 

THUR: 

;-Z;%KZ 

FRI: 

SAT: 

,SUN: 

MON:  1 

PRES  START: 

0 

0 

Zi 

.ZIZo 

0 

ZIIIo 

. .  ^_g 

PRES  STOP: 

24 

24 

_24 

_ 2A 

24 

24 

REQ  START: 

0 

6 

6 

z^ 

z  z^ 

_ 6 

o‘ 

REQ  STOP: 

0 

17 

~17 

T7 

"iT 

17 

d 

. . . . ,  ........ .  ^ ... .  ,  . 

......  c:  .•  Y*''  'Y  ■*.*  KYs  ir 


. .  . . '  Motor  HP:“  . . . 

0.50 

HP  Effic: 

0.66 

Load  Factor: 

0.80 

CFM-HTG: 

0 

CFM-CLG: 

940 

%OA: 

20% 

%Area: 

0% 

CHILLER  CAP  (TONS): 

. .  d 

KW-TON: 

0.00 

BLR  CAP  INPUT  (BTUH): 

d 

BLR  CAP  OUTPUT  (BTUH): 

0 

WbCiRSCALCUUMIONS  7: 

REQUIRED  PRESENT 
HRA^R  HRA^R 


CLG  HRS  ON: 

1,100’ 

3,360 

HTG  HRS  ON: 

1,760: 

5,376 

H/C  HRS  ON: 

2,868 

8,76d 

CLG  HRS  SAVED: 

2,260 

HTG  HRS  SAVED: 

3,616 

C/H  HRS  SAVED: 

CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

d 

NSUCHC: 

0.000226 

NSUCC: 

~’d.0~00598 

DDCCHC: 

0.0000188 

DDCCC: 

’  '  o7o00498' 

NSC: 

931  Od 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

0 

OAR: 

5.67 

G-1391 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY:  AJN/CWW 


BLDG:  7608 

BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

■  :  -  £N1|?GY  PALCULATJON'SUMMARY  v?  '' 

“ 

System  Type: 

il5 

System  Name: 

Small  Single  Zone  air  handling  unit 

System  Number: 

AHU-5  I 

[  :  EyNCIiQN 

j  t"  kW/yi^' 

*':,V 

Schedule  ST/SP: 

o.oo; 

1,021.79 

0.66: 

Opt  ST/SP 

o.oo; 

137.90 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.35 

0.00 

0.00 

Night  Setback 

0.00 

1,270.39 

0.00 

Sub  Total 

0.35 

2,430.08 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

51.49 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

aoo^ 

0.00 

Remote  Monitoring, 

3.00 

Maintenance,  Run  Time, 

and  Safety  Alarms 

;  TOTAL 

0,3S! 

'PTTTTT''  ^  3.M 

TYPICAL  SYStEM  POINT  AND  COST 

UMCS' ' 

FUNCTN 

UMCS  APPLICAITON 

.. 

ho,  AO 

NO.' 

1|1S1 

POINTS  POINTS 

18 

Scheduled  start/stop  control  - 

AHU; 

1  0 

0  1  $348.00 

p.,: 


Optimum  start/stop  -  AHU;  Demand 
limiting  -  AHU;  Duty  Cycling  -  AHU; 
Night  setback  -  AHU 

27  Direct  digital  control  -  Small  SZ  AHU 

33  Outside  air  damper  ventilation  and 
recirculation  control  -  AHU 

36  Outside  air  damper  economizer 
control  -  AHU 


2 

1 


0 

0 


3 

0 


$1,097.00 

$272.00 

$399.00 


G-1392 


USaSKB 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1 6-Sep-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATION  PARAMETERS 


BLDG:  7608  BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


Building  UA:!  4,753  CONDITIONED  SOFT:  13,520 


System  Type:!l 


System  Name:  Small  hot  water  boiler 
System  N umber; jBLR-l  _ 


ICatagoty  Number:  iConstruction:  Use:  Occupancy  HRS:  Occupancy  Days: 


SBRICK  AND  CMU  ADMIN  &  SUPPLY  0700-1 600  _ M-F 

Weeks  of  Winter:'  32 

Weeks  of  Summer:  20 


SYSTEM  bPEi^tlNGSCHEDU 


I'l: 


SUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

_ ^ 

24 

_ 24 

_ 24 

REQ  START: 

0 

6 

I 

Z~.Za 

0 

REQ  STOP: 

0 

17 

- 

lY 

17 

_ g 

Motor  HP: 

H^Emc: 


Load  Factor: 

cfm-htgT 

CFM-Cij^ 

%pA: 

%Area: 

CHILLERCAFMTO^N^ 
KW-TON: 
BLR  CAP  INPUTIbT UH)T 

b'lr1:ap6utp^^^^^ 


0.00 

O.CIO 

olio 

6 

_o 

^  ^  ^0% 

100% 

0 

0.00 
TOGO, 000 
"800,000 


j  calculations; 

REQUIRED  PRESENT 

HRTYR 

HRA'R 

CLG  HRS  ON: 

1,100 

3,360 

HTG  HRS  ON: 

1,760 

5,376 

H/C  HRS  ON: 

2,868 

8,760 

CLG  HRS  SAVED; 

2,260 

HTG  HRS  SAVED: 

3,616 

C/H  HRS  SAVED: 

5,892 

CONSTANTS 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

o’* 

COAOC: 

0 

.  DC  dutY:^ 

0.17 

DC  dMaND: 

.  0^17 

~  ECC: 

0 

ECHC: 

_ 

"nSUCHC:  ’  0.000226 


NSUCC:  0.000598 


DDCCHC: 

00000188" 

DDCCC: 

0.0000498 

NSC: 

93100 

DDCH: 

29900 

OPT: 

305 

CHWR: 

17.5 

CNWR: 

.  ^ 

OAR: 

.  ^7 

G^1393 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO: 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE: 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  J608 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 

SNEI^GYCALCULATION  SUMMARY 


System  Type: 
System  Name: 


iSmall  hot  water  boiler 


System  Number: 


lBLR-1 


;  .  FUNciiQN  ;|/t  mfii 

mm:  i  I 

Schedule  ST/SP 

0.00 

.00: 

O.CX) 

Opt  ST/SP 

0.00 

o.oo: 

0.00: 

Duty  Cycte 

0.00 

o.do: 

0.00 

Demand  Limit 

0.00 

o.odi 

0.00 

Night  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.00 

0.00 

0.00 

Economizer 

0.00 

0.00 

0.00 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

ood~ 

0.00 

HW  OA  Reset 

0.00 

0.00 

5.67 

Chilled  Water  Reset 

0.00 

0.00 

0.00 

Condenser  Water  Reset 

0.00 

0.00 

0.00 

Chiller  Demand  Limit 

0.00 

o.'od” 

0.00 

Remote  Monitoring, 

Maintenance,  Run  Time, 

4.00 

and  Safety  Alarms 

o.oo; 

Vv,;'-,.  4.00; 

Nagj 


;:.:'V:tfeAFPtic4WbN'  ■  1 ' .  do  :\  'v.c-Atf.:-, 


imtsspqitop 


1 


2 

4 


Scheduled  start/stop  control  -  HW 
Boiler;  Optimum  start/stop  control  - 
HW  Boiler;  Night  setback  -  HW 
Boiler 

Hot  water  reset  -  HW  Boiler 
Alarms  -  HW  Boiler 


0 

0 


0 

0 


0 


0 

2 


0 


$277.00 


3  $836.00 

0  $330.00 


G-1394 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY,  KS  PREPARED  BY: 

ENERGY  CALCULATION  PARAMETERS 


1406-001 
1 6-Sep-95 
AJN/CWW 


1.00 

0.69 

0.'^ 

0 

0 

0% 

0% 

15 

1.10 

0 

0 


REQUIRED  PRESENT 
HRA^R  HRIYR 


CLGHRSON:  1,100  3,360 

^HTGHRSCONr^  VjQO  5,376 

H/CHRSl)^  2^868^  8760 

CLGHR^WED:  ^^2,260 

HfG"HRS  SaWD:  3,61 6 

C/HHRS  SAVED^ . 5,892 


ssifflSHiililSliiiSs 

HOAUHC: 

0 

HOAUH: 

0 

COAUHC: 

0 

COAUC: 

0 

HOAOHC: 

0 

HOAOH: 

0 

COAOHC: 

0 

COAOC: 

0 

DC  DUTY: 

0.17 

DC  DEMAND: 

0.17 

ECC: 

0 

ECHC: 

0 

NSUCHC: 

0.000226 

NSUCC: 

“  0.000598 

DDCCHC: 

6.0000188 

““  DDCCC: 

~o.6oo6a9q 

NSC: 

93100 

DDCH: 

2"9900 

OPT: 

305 

~  CHWR: 

17.5 

CNWR: 

0 

OAR: 

5^67 

G-1395 


EMC  ENGINEERS,  INC. 

PROJECT  NAME;EEAP  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT  #:  DAGA  01 -94-D-0033  DATE 

LOCATION:  FT.  RILEY  KS  PREPARED  BY: 


1406-001 

16-Sep-95 

AJN/CWW 


BLDG:  7608 


iSysten  Type: 
System  Name: 
System  Number: 


BUILDING  NAME::  ADMiN  &  SUPPORT  BlDG 


-Small  air  cooled  chiller 


MHto: 


Schedule  ST/SP' 

o.oo: 

1.949.09; 

0.00 

Opt  ST/SP 

0.00 

263.04 

0.00 

Duty  Cycle 

0.00 

0.00 

0.00 

Demand  Limit 

0.66 

0.00 

0.00 

Nignt  Setback 

0.00 

0.00 

0.00 

Sub  Total 

0.66 

2,212.13 

0.00 

Economizer 

0.00 

0.00 

c.oo 

Ventilation/Recirculation 

0.00 

0.00 

0.00 

DDC  Control 

0.00 

0.00 

0.00 

HW  OA  Reset 

0.00 

0.00 

0.00 

Chilled  Water  Reset 

0.00 

262.50 

0.00 

Condenser  Water  Reset 

0.00 

"  0.00 

0.00 

Chiller  Demand  Limit 

12.62 

0.00 

0.00 

Remote  Monitoring, 
Maintenance,  Run  Time, 
and  Safety  Alarms 

rfoTAL  .  r 


2,474.1^': 


;^UNCTN 


4 


WICAL  SYSTEM  POINT  AND.COSTSU|!J^ftX ' 

■-'<AF>-:rAv  c' ,V'  ■’ 


j  !  '  V'  >  A  ^  ^ 


:  UMCS  A^PJtlCATIW 

Scheduled  start/stop  control  - 
Chiller;  Optirnoi.n  start/stop  control 
Chiller;  Derr, and  liriiting  -  Chiller; 
Night  Setba  k  ■  Chiller 

Chilled  water  reset  -  Small  Air 
Cooled  Chiller 

Alarms  -  Chiller 

Chiller  demand  limiting  -  Small  Air 
Cooled  Chiller 


TOTAL:; 


POINTS  POMUS  1N>IN1S  JOINTS 


COST 


$386.00 


$664.00 

$281.00 

$150.00 

JWiiS' 


G-1396 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO:  1406-001 

CLIENT  CNTRCT  #:  DACA  01 -94-D-0033  DATE:  1  G-Ssp-95 

LOCATION:  FT.  RILEY.  KS  PREPARED  BY:  AJN/CWW 

ENERGY  CALCULATiON  PARAMETERS 


BLDG:  7608 


BUILDING  NAME:  ADMIN  &  SUPPORT  BLDG 


Building  UA: 


4, 7531 


CONDITIONED  SOFT: 


13,520 


System  Type:!25 


System  Name:!Hot  water  radiation  pump 


System  N umber: jRAD-1 


Category  Number:  {Construction: 

Use: 

Occupancy  HRS: 

'Occupancy  Days 

3IBRICK  AND  CMU 

^DMIN  &  SUPPLY 

10700-1600 

IM-F 

Weeks  of  Winter: 


32 


Weeks  of  Summer: 


20 


tSUN: 

MON: 

TUE: 

WED: 

THUR: 

FRI: 

SAT: 

PRES  START: 

0 

0 

0 

0 

0 

0 

0 

PRES  STOP: 

24 

24 

24 

'lA 

24 

24 

REQ  START: 

0 

_ 6 

6 

^  6 

6 

0 

REQ  STOP: 

0 

_ 17 

l7 

ij 

^17 

0 

alilSiSI 

WNfS 

Motor  HP: 

0.50 

HOAUHC: 

0 

HP  Effic: 

0.66 

hOAUH: 

0 

Load  Factor. 

0.80 

COAUHC: 

0 

CFM**HTG: 

0 

COAUC: 

0 

CFM-CLG: 

0 

HOAOHC: 

0 

%OA: 

0% 

HOAOH: 

0 

%Area: 

100% 

COAOHC: 

0 

CHILLER  CAP  (TONS): 

0 

COAOC: 

0 

KW-TON: 

0.00 

DC  DUTY: 

0.17 

BLR  CAP  INPUT  (BTUH): 

0 

DC  DEMAND: 

0.17 

BLR  CAP  OUTPUT  (BTUH): 

0 

ECC: 

0 

ECHC: 

0 

NSUCHC:^ 

o7oo"02'26 

=  ■ -4 v"-- 

NSUCC:; 

0.000598 

REQUIRED  PRESENT 

DDCCHC:i 

0.000:^188 

HRfYR 

HRIYR 

DDCCC:i 

0.0000498 

CLG  HRS  ON: 

1,100  3,360 

NSC: 

93100 

HTG  HRS  ON: 

1,760  5,376 

DDCH: 

29900 

H/C  HRS  ON: 

2,868  8,760 

OPT: 

305 

CHWR: 

17.5 

CLG  HRS  SAVED: 

2,260 

CNWR: 

0 

HTG  HRS  SAVED: 

3,616 

OAR: 

5.67 

C/H  HRS  SAVED: 

5.892 

G-1397 


EMC  ENGINEERS,  INC. 

PROJECT  NAME:  EEAP,  FEASIBILITY  STUDY  FOR  INSTALLATION  OF  UMCS  EMC  NO 

CLIENT  CNTRCT DACA  01-94-D-0033  DATE 

-  ’  ”  LOCAfiOlj:  FT.  RILEY.  -  PREPARED  BY: 


1406-001 

16“Sep-95 

AJN/CWW 


•  fiLOG^  ^  &  SUPPORT  BLDG  _ 

System  Type:  i25 

iSs^tem  Name:  [Hot  water  radiation  |:5ump 

System  Number:  ;RAD-1  | 


Schedule  ST/SP 

Duty  Cycle 
Demand  Limit 
Night  Setback 


ChH^er  Demand  Limit 
Remote  Monitoring, 
Maintenance^,  Run  Time, 
_ and  Safety  Alarms 


o3o: 
0.00 
~  0.00 
~  0.00 
0.00~ 


Sub  Totil 

0.00 

Economizer 

0.00 

VentMation/Recirculation 

0:90 

DbC  Control 

.9.00 

HWOA  Reset 

0.00 

Chilled  Water  Reset 

0,00 

Condenser  Water  Res  (ft 

'0.00 

'L^34.87r^  ^ 

oToe 
"ooo 
'  0.00 

1,772.7T  ^ 

0.00 

oToo 

'“o.W““ 

o.ob 

0.00 

5bo~ 

0.00 


ES151iES®i?KL,^f|reM  poi» 

FDTNCTHj  DMc^^^jplication  ty6n.  ■  AO"  m  --:*iAi 
■',  NOL:--r''''~'  POINTS  ‘■''poW'M"'''i^iNi[^^ 


Scheduled  control  -;!HW 

Pump;  OptrrsSm'^rt/stop;-  HW 
Pump;  Night  setback  -  HW  Pump 


^  rjj»  : • ' 


$570.00 


